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SCIENCE AND ETHICS’ 


By EDWIN GRANT CONKLIN 
PRINCETON UNIVERSITY 


Tue American Association for the Advancement of 
Science met last in Indianapolis in 1890, and on that 
occasion the retiring president, Thomas Corwin Men- 
denhall, delivered the annual address on “The Relation 
of Men of Science to the General Public.” Following 
forty-seven years later in his footsteps, I know of no 
matter of greater concern to men of science and the 
general public than science in its relation to ethics. 
I know full well that there are many scientifie special- 
ists who maintain that science has no concern with 
ethics, its sole function being to seek the truth con- 
cerning nature irrespective of how this truth may 
affect the weal or woe of mankind. They may recog- 
nize that the use of science for evil threatens peace 
and progress, but they feel no responsibility to help 

1 Address of the retiring president of the American 


Association for the Advancement of Science, Indianapolis, 
on December 27, 1937. 


avert disaster. The world may be out of joint, but 
they were never born to set it right; let the shoemaker 


‘stick to his last and the scientist to his laboratory. 


During the dark days of the world war I once spoke 
to a distinguished scientist of some major event in the 
course of the war and he looked up from his work and 
said sharply, “What war?” Concentration upon our 
various specialties is essential, but it should not cause 
us to lose our sense of orientation in the world. It is 
pleasant and at times necessary to avoid “the tumult 
and the shouting,” but there is no excuse for the sci- 
entist who dwells permanently apart from the affairs 
of men. At the present time it is probable that noth- 
ing else so deeply concerns the welfare and progress of 
mankind as ethies. 

In the early years of the association a favorite theme 
in the annual address of the retiring president was the 
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relation between science and religion, and pious but 
more or less futile attempts were made to harmonize 
“Geology and Genesis” or “Evolution and Revelation.” 
To the majority of modern scientists nothing is more 
dull and fruitless than such attempts to make science 
the handmaid of theology, nothing more futile than 
sectarian conflicts over theological dogmas and creeds 
and ceremonies. But there is an aspect of religion 
with which science is vitally concerned, namely ethics, 
and this has been well called “the religion of science.” 

Science, as we all know, is tested, verifiable organ- 
ized knowledge; ethics is concerned with ideals, con- 
duct and character. Any program looking to human 
welfare and betterment must include both science and 
ethics, and there would be great gain for the world 
if organized religion and organized science could ¢o- 
operate more effectively in the promotion of practical 
ethics. 

Among the generalizations of science which have 
been charged with the weakening of ethies, first place 
must be given to the theory of the natural evolution of 
man and of ethical systems. It is a fundamental 
postulate of modern science that man is a part of 
nature and that his body, mind and social relations 
have undergone evolution in the long history of the 
human species. This is not a mere hypothesis but an 
established fact, if anything is a fact. There is posi- 
tive evidence that in long past times there were types 
of human and partly human beings that were much 
more brutish in body, mind and social relations than 
the general average of the present race. There is 
abundant evidence that ethics has undergone evolution 
no less than intelligence; it has developed from its 
beginnings in the primitive family group, to tribal, 
racial, national and international relations; from the 
ideals and practices of savagery to those of barbarism 
and civilization; from the iron rule of vengeance and 
retribution, “an eye for an eye, a/tooth for a tooth,” 
to the ideals of love and forgiveness and that highest 
conception of ethics embodied in the Golden Rule. 
But as in physical evolution there are retarded or 
retrogressive individuals and races, so also in the de- 
velopment of ethical ideals some people and periods 
are far behind others and all fall short of their highest 
ideals. 


As is well known, the distinctive principle running _ 


through the whole of Darwin’s philosophy of evolution 
is what he called natural selection. Having studied 
the notable effects of human selection in the produc- 
tion of new breeds of domestic animals and cultivated 
plants, he sought for some comparable process oper- 
ating in nature without human guidance. This he 
found in the Malthusian principle of overproduction 
of populations, the elimination of the less fit and the 
preservation of favored races in the struggle for life. 
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In general, he regarded the environment, wheth, 
organic or inorganic, as the principal eliminatoy of 
the unfit, although he assigned a certain role to th, 
organism itself as selector and eliminator, especial, 
in sexual selection, while in mental, moral and go¢ig) 
evolution this auto-selection played even a larger pay 
in his philosophy. . 

I shall not at this time discuss the present status of HR 
Darwinism further than to say that from practically 
every branch of modern biology it continues to receiye 
confirmation and extension, so that in spite of sever 
attacks from many sources and assurances from some 
excited opponents that “Darwinism is dead,” it is stil 
very much alive. 

It has been charged by many humanists that Dar. 
winism is destructive of the highest ethical ideals. | 
is said to be the apotheosis of cruelty and selfishness, to 
recognize no values except survival, no ideals except 
success. In this struggle for existence the weak go 
under, the strong survive; and this is said to justify 
personal and class strife and wars of conquest. Mili. 
tarists and dictators have seized upon this principle 
as justification of their philosophy that might makes 
right. Conflicts and wars are said to be both the 
means and measure of progress, and military training 
to be the highest type of discipline. By both militar. 
ists and humanists Darwinism has been considered as 
an eternal struggle, a vast battle of living things with 
one another and with their environment, a grim por- 
trayal of 

Nature red in tooth and claw 
With ravine. 


Bernard Shaw has said that if Darwinism were true 
only knaves and fools could bear to live. 

This is, however, a fundamental misconception of 
natural selection. Darwin himself repudiated this ex- 
tension of his principle to the struggle between races 
and nations of men. In a letter to Alfred Russell 
Wallace he wrote that “the struggle between races of 
men depends entirely on intellectual and moral quali- 
ties.” Those who attempt to extend the principle of 
natural selection into the field of intellectual, social 
and moral qualities should remember that the stand- 
ards of fitness are wholly different in these fields. 
Physically the fittest is the most viable and most 
capable of leaving offspring; intellectually the fittest 
is the most rational; socially the fittest is the most 
ethical. To attempt to measure intellectual or social 
fitness by standards of physical fitness is hopelessly 
to confuse the whole question, for human evolution 
has progressed in these three distinct paths. Man 
owes his unique position in nature to this three-fold 
evolution, and although the factors of physical, intel- 
lectual and social progress are always balanced one 
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wainst another, they are not mutually exclusive. All 
bree may and do cooperate in such manner that each 
trengthens the other. 

And this leads to the inquiry whether human or so- 
bled artificial selection is not also natural. If we 
Aine “natural” as that which is regular and lawful, 
nd not arbitrary and lawless, then human selection 


| also natural, and this must necessarily follow if man 


his entirety is the product of natural evolution. 

‘ince Darwin’s day the study of the behavior of lower 

rganisms as well as that of human beings in all stages 

¢ development from the infant to the adult has shown 
at selective activity is everywhere present. One- 
led plants and animals respond positively to some 
imuli, negatively to others, and in general, though not 
variably, this selectivity of response is beneficial. 
or example, they avoid extremes of heat or cold, they 
nove or grow toward certain chemical substances and 
way from others, they take in as food certain sub- 
ances and reject others. Even germ cells show some 
®{ these same properties, and in general it may be said 
hat all living things manifest differential sensitivity 

id reactivity, and that by a process of trial and error 
nd finally trial and suecess they generally manage 

eliminate reactions that are not satisfactory and to 
persist in those that are. This is the Darwinian prin- 
iple extended to the reactions of organisms in which 
he organism itself is eliminator and selector. Intelli- 
ence in animals and man is arrived at in this same 
ay, by many trials and failures and finally trial and 

eeess, remembering of past failures and successes, 
limination of the former and. persistence in the latter. 

A cat that by trial and error has learned to open the 
oor of a eage, as in Thorndike’s experiments, or a 
orse that has learned in the same way to lift a latch 
nd open a gate is intelligent with respect to that one 
ituation; intelligence in human beings is acquired in 
ie same way. Indeed, intelligence is the capacity of 
rofiting by experience, while the ability to generalize 
xperiences and to recognize fundamental resem- 
lances in spite of superficial differences is what we 
all abstraet thought or reasoning. 

In his famous Romanes address at Oxford in 1892 
hn “Evolution and Ethies” Professor Huxley main- 
ained that ethies consists in opposing the cosmie proc- 
ss of natural selection by intelligent human selection 
nd in replacing the ruthless destruction of the weak 
ind helpless with human sympathy and cooperation. 
le illustrated the superiority of human selection by 
pointing out the fact that a cultivated garden left to 
ature grows up to weeds and, therefore, that human 
ntelligence ean improve on the blind processes of 
ature in meeting human needs. 

All this is undoubtedly true; we are continually 
improving on nature for our own purposes; all agri- 
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culture, industry, medicine, education are improve- 
ments on nature. The notion that nature is always 
perfect is certainly false, and the ery, “Back to na- 
ture,” is more likely to be a call to regress than to 
progress. But it is a mistake to suppose that’ human 
intelligence and purpose, social sympathy, coopera- 
tion and ethies in general are not also parts of nature 
and the products of natural evolution. In Darwin’s 
theory the environment eliminates the unfit organism, 
but in individual adaptations to new conditions the 
organism itself eliminates many useless or injurious 
responses. In such eases the organism rather than the 
environment is the eliminator or selector, either by the 
hit-or-miss process of “trial and error” or by the vastly 
more rapid and less wasteful method of remembered 
experience, that is, by intelligence. Thus intelligence 
can improve on the blind processes of nature, because 
it is not blind, although it also is natural. And thus 
intelligence has become a prime factor in evolution. 
Intelligence and social cooperation have become the 
most important means of further human progress. 

Will and purpose are similarly natural phenomena 
growing out of the use of intelligence in finding satis- 
faction. Will is not an uncaused cause but rather the 
product of all those bodily and mental processes, such 
as appetites, emotions, memory and intelligence, which 
stimulate, regulate or inhibit behavior. Ability to thus 
control activity in response to remembered experience 
is what we call freedom from fixed, mechanistic action. 
Both intelligence and freedom vary greatly in differ- 
ent animals and in the same individual at different 
stages of development. They are relatively slight in 
human infants, but they rise to a maximum in normal 
adults. However, men are never perfectly intelligent 
nor absolutely free, but the more intelligent they are 
the freer they are. 

All this is pertinent to a discussion of the natural 
history of ethics, for social ethics assumes the ability 
and the responsibility of individuals to regulate be- 
havior in accordance with ideals and codes of conduct. 
It, therefore, demands freedom to choose between alter- 
natives that are offered. Without such freedom there 
ean be no responsibility, no duty, no ethies. It has 
long been the ereed of certain rigidly mechanistic sei- 
entists that freedom, responsibility and duty are mere 
delusions and that human beings are automata, think- 
ing, feeling and doing only those things which were 
predetermined by their heredity and environment over 
which they have no control. This fatalistie creed was 
in large part a deduction from the determinism of 
nature which was revealed in mathematics, astronomy, 
physies and chemistry and was then extended by cer- 
tain physiologists to all vital phenomena, including 
human life and personality. Indeed some of these 
“hard determinists” went so far as to maintain that 
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the whole course of human history was predetermined 
in the original constitution of the universe, that na- 
tions had risen and fallen, cultures and civilizations 
had come and gone and that the present state of the 
world and its future destiny were all determined by 
inexorable laws. However, many biologists who in- 
vestigated the behavior of animals refused to regard 
them as mere automata, and students of human be- 
havior generally held that there must be some flaw or 
break in this logical chain that bound man helpless on 
the wheel of fate, some fallacy in the logie that denied 
all freedom and responsibility to man, some monstrous 
error in the conclusion that saints and sinners, philan- 
thropists and fiends were mere pawns or puppets in a 
game in which they were moved by forces over which 
they had no control. 

As a way of escape mathematicians and physicists, 
who were most impressed by the determinism of inani- 
mate nature, were generally inclined to adopt some 
form of Cartesian dualism, which would endow living 
beings and especially man with an immaterial prin- 
ciple or soul which was not subject to this rigid de- 
terminism. But on the other hand, students of life 
phenomena in general could find no sufficient evidence 
for such dualism, and hence arose the strange anomaly 
of physiologists and psychologists being more rigid 
determinists, so far as life and man are concerned, 
than students of the physical sciences. 

Several scientists recently have expressed the view 
that Heisenberg’s principle of indeterminacy in the 
sub-atomic field can somehow be converted into the 
novelty, creativity and freedom manifested by living 
things. But, so far as I am aware, no one has shown 
how this can be done, since the principle of indeter- 
minacy does not apply to molecules or masses of mat- 
ter, and living things are always composed of complex 
aggregations of these. Furthermore, biologists gen- 
erally do not admit any fundamental indeterminacy in 
the behavior of living beings. Novelty, creativity and 
freedom, wherever their origin has been traced, are 
found to be caused by new combinations of old factors 
or processes, whether these be atoms, molecules, genes, 
chromosomes, eells, organs, functions or even sensa- 
tions, memories and ideas. By such new combinations 
of old elements there emerge all the new properties of 
chemical compounds, and by new combinations of 
genes and chromosomes and environmental stimuli all 
the novelties of heredity and development arise. There 
is good evidence that even psychical properties, such 
as intelligence, will and consciousness, emerge in the 
process of development because of specific combina- 
tions of physical and psychical factors. This is, in- 
deed, the whole philosophy of evolution, namely, that 
the entire universe, including man and all his faculties 
and activities, are the results of transformation rather 
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than of new-formation, of emergence rather thay of 
creation de novo. 

Freedom does not mean uncaused activity; “the vil 
is not a little deity encapsuled in the brain,” pyt j,, 
stead it is the sum of all those physical and Psychieg 
processes, including especially reflexes, conditioning, 
and remembered experiences, which act as stimu); in 
initiating or directing behavior. The will is not uni. 
termined, uncaused, absolutely free, but is the res} 
of the organization and experience of the organisy 
and in turn it is a factor in determining behayig, 
Therefore, we do not need to import from sub-atoyi, 
physies the uncertain principle of uncertainty in orde 
to explain free will. The fact that man ean contr) 
to a certain extent his own acts as well as phenome; 
outside himself requires neither a little daemon in thy 
electron nor a big one in the man. 

Just one hundred years ago the English poet, Wij. 
liam Wordsworth, wrote: 

Man now presides 
In power where once he trembled in his weakness; 


Science advances with gigantic strides, 
But are we aught enriched in love and meekness? 


These lines are much more significant to-day than when 
they were penned. The strides of science have never 
before been so gigantic as during the past century. 
So far as our knowledge of and control over natural 
forces and processes are concerned we live in a nev 
world that could not have been forecast by scientists 
and could scarcely have been imagined by poets ani 
seers of one hundred years ago. Within the last cer- 
tury we have passed from the “horse and buggy stage’ 
to the locomotive, the automobile and the airplane 
era; from slow mails to the telegraph and telephore 
and radio, from education and musie and art for the 
favored few to a time when these are available to wu 
told millions. Applied scientifie knowledge has maée 
amazing advances in all the means of living; in the 
abundance and variety of food and clothing; in cou: 
fort, convenience and sanitation in housing; in rele: 
tive freedom from degrading drudgery and a cr 


responding increase in leisure and opportunity fog 


the pursuit of happiness. At the seme time medicil 
science has to a great extent removed the fear of “tlt 
pestilence that walketh in darkness”; no more do whole 


cities flee in panie from the black death, or yellov 


fever, or white plague; no more do civilized peopl 
live in dread of smallpox or typhoid fever or dip! 
theria; the average length of life has been greatly il: 
creased; physical pain has been reduced and comfor' 
have been multiplied. . 

These are only a few of the marvelous advances 0! 
science, most of them within the memory of old pe 
sons still living. No similar progress can be four 
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within any other century of human history. “But 
are we aught enriched in love and meekness?” With 
man’s increased control over the forces of nature there 
has not gone increased control over human nature. 
Man’s conquest over outer nature has outrun his con- 
quest over his own spirit, and consequently the gifts 
of science, which might be unmixed blessings if prop- 
erly used, become new dangers when used for evil pur- 
poses. Science is organized knowledge, and knowledge 
in itself is neither good nor bad but only true or false. 
That which gives social and moral value to science 
is the purpose for which men use it. If it is used for 
selfish advantage it may weaken or destroy social co- 
operation. If used for greater and more terrible wars 
it may end in the destruction of civilization itself. 

Neither in human nature nor in social relations has 
progress kept pace with science. This is not the fault 
of science but rather of man and of society. The great 
advances in the applications of science have often been 
used for selfish purposes rather than for social welfare. 
Scientifie progress in medicine and sanitation is far 
in advance of its social utilization, but not in advance 
of its urgent need. Rational and peaceful means of 
solving class conflicts and of preventing wars would be 
vastly less costly and more effective than strikes and 
armaments. Scientific control of population and the 
necessaries of civilized life would be more humane 
and progressive than to leave these to the law of the 
jungle. The faet is that social progress has moved 
so much slower than science that one might say that 
scientific progress is matched against social stagnation. 
Many thoughtful persons are asking: “Will science, 
which has so largely made our modern civilization, end 
in destroying it? Has it not placed powers in the 
hands of ignorant and selfish men which may wreck 
the whole progress of the race?” 

It is a fact that improvements in human nature are 
not keeping pace with increasing knowledge of and 
control over outer nature. By means of language, 
writing, printing, the radio and all the means of com- 
munication and conservation of knowledge each human 
generation transmits its acquirements to succeeding 
ones. Thus present-day science, culture and civiliza- 
tion represent the accumulated experience and knowl- 
edge of all the past, each succeeding generation stand- 
ing, as it were, on the shoulders of preceding ones. 
Every individual, on the other hand, begins life where 
all his aneestors began, namely, in the valley of the 
germ cells; he then climbs to the summit of maturity 
and goes down into the valley of death. But society, 
gifted with continuous life, passes on with giant strides 
from mountain top to mountain top. And so it hap- 
pens that science and civilization in general outrun 
individual heredity, for the learning and acquirements 
of each generation are not transmitted to succeeding 


SCIENCE 


599 


ones through the germ cells (except in the case of Pro- 
fessor MeDougall’s trained rats) but only through 
social contacts. For this reason increasing knowledge 
and power have greatly outrun improvements in in- 
herent human nature, so that man is still, in the lan- 
guage of Raymond Fosdick, “the old savage in the 
new civilization.” 

It is impossible to halt the march of science except 
by destroying the spirit of intellectual and political 
freedom. No scientific moratorium Ly international 
agreement is possible, even if it were desirable, and 
any nation that undertook to halt the progress of 
science would be doomed to the fate of Ethiopia and 
China. Is there any way of escape from this perilous 
situation, in which knowledge and power have outrun 
ethics? Can world-wide ethics keep up with world- 
wide science? Can science itself do anything to close 
this widening gap between lagging human nature and 
the increasing responsibilities of civilization? 

Eugenics has been proposed as a possible and neces- 
sary solution of this problem. Undoubtedly great im- 
provement in human heredity could be effected, if the 
principles of good breeding which are used with such 
notable results in the improvement of domesticated 
animals and cultivated plants were to be used in the 
breeding of men. There is no doubt among students 
of heredity that by means of a system of selective 
breeding a healthier, longer-lived, more intelligent type 
could be developed and the prevalence of emotional 
instability and neuroses could be decreased. But the 
difficulties in the way of such a eugenical program are 
enormous where the human stock is so mixed, as it is 
in almost all races of men, and where the rules of good 
breeding would have to be self-administered or im- 
posed by authorities that are influenced by social, 
racial or ethical prejudices. Even if these obstacles 
could be overcome and this program wisely and per- 
sistently followed it would take thousands of years to 
bring about any marked improvement in the masses 
of mankind, and in the present crisis of civilization we 
need a more quick-acting remedy, if it can be found. 

Fortunately there are other and more rapidly acting 
remedies for this disharmony between biological and 
social progress. Heredity determines only the capaci- 
ties and potentialities of any organism, the realization 
of those potentialities depends. upon development, 
which is greatly influenced by environment, hormones, 
health or disease, use or disuse, conditioned reflexes or 
habits. In every individual there are many capacities 
that remain undeveloped because of lack of suitable 
stimuli to eall them forth. Since these inherited 
potentialities may be social or anti-social, good or bad, 
it is the aim of enlightened society to develop the 
former and to suppress the latter. In the heredity of 
every human being there are many possible personali- 
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ties; which one of these becomes actual depends upon 
developmental stimuli. Each of us might have been 
much better or much worse characters than we are if 
the conditions of our development had been different. 
Endocrinologists and students of nutrition are already 
preventing or overcoming many of the deficiencies or 
defects that arise in the course of development. Medi- 
cine and sanitation have notably reduced the occur- 
rence, spread and mortality of epidemics and there is 
every reason to expect that the causes and cures of the 
most serious diseases that now afflict mankind will be 
discovered, that sickness and suffering will be greatly 
reduced and that the average length of life will be 
still further increased. In all these respects science 
is contributing greatly to human welfare and to prac- 
tical ethics. 

But of all the possible means of rapidly improving 
social conditions, ethical education is probably the 
most promising. Education, based upon a knowledge 
of the principles of development and aimed at the 
cultivation of better relations among all classes, races 
and nations is the chief hope of social progress. The 
most enduring effect of education is habit formation. 
Good education consists in large part in the formation 
of good habits of body, mind and morals. Heredity 
is original or first nature; habits are second nature, 
and for character formation and social value they are 
almost if not quite as important as heredity itself. 
Ethical habits especially, are dependent on education, 
and in all normal human beings it is possible to culti- 
vate habits of unselfishness rather than selfishness, of 
sympathy rather than enmity, of cooperation rather 
than antagonism. To trust entirely to heredity to im- 
prove men or society is to forget that heredity fur- 
nishes capacities for evil as well as for good, and to 
disregard the universal experience of mankind that 
human nature may be improved by humane nurture. 

On these grounds certain humanists have proposed 
that art, literature, history and political and moral 
philosophy should replace science in the educational 
program, since, as they assert, science neglects or 
destroys the real values of life, inasmuch as it is said 
to be materialistic, non-ethical and lacking in high 
ideals. The president of the University of Chicago 
has recently called science a failure in the educational 
process and has urged a return to philosophy as the 
only sure road to sound discipline and true eulture. 
Those who have never experienced the discipline and 
inspiration of scientific studies fear that science will 
destroy our civilization, and they call upon educators 
to repent and to return to the good old subjects of 
classical learning. Without discussing the specific 


value of different subjects in the educational program 
it may be remarked that it was not science that caused 
the decay of former civilizations nor was it in the 
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power of classical art, literature and Philosophy {, 
save those civilizations. The fact is well attested thy 
science has given us grander and more inspiring ¢ p, 
ceptions of the universe, of the order of nature, ¢ 
the wonderful progress through past evolution and ¢ 
the enormous possibilities of future progress than were 
ever dreamed of in prescientific times. And as an edy. 
cational discipline there are no other studies that dis. 
tinguish so sharply truth from error, evidence fro, 
opinion, reason from emotion; none that teach , 
greater reverence for truth nor inspire more laborioys 
and persistent search for it. Great is philosophy, fo, 
it is the synthesis of all knowledge, but if it is try 
philosophy it must be built upon science, which js 
tested knowledge. 
To the solid ground 
Of nature trusts the mind that builds for aye. 


Education, then, which looks to the highest develop. 
ment of the physical, intellectual and moral capacities 
of men is the chief hope of human progress. Even 
any possible program of improvement of inherited hu- 


man nature must rest upon education concerning the § 


principles of heredity and the methods of applying 
them to the breeding of men. Without waiting for the 
slow improvement of human nature through eugenics 
great progress can be made toward the “good society” 
by the better development of the capacities we already 
possess. All the advances from savagery to the high- 
est civilization have been made without any corre- 
sponding improvement in heredity. Within a few 
generations, through the inculeation of better social 
habits or fashions, there have been many improvements 
in human relations. The torture and execution of 
heretics, whether theological or political, had al! but 
disappeared from the earth until the recent revival 
of intolerance under dictatorships; belief in witch- 
craft and demoniacal possession and methods of exor- 
cising devils by fire or torture no longer exist; human 
slavery as a legal institution has been abandoned every- 
where; in this country the duel is no longer regarded 
as the necessary way of defending one’s honor. ‘These 
and a hundred other improvements in social relations 
have come about through education and enlightened 
public opinion. May we not hope that class, racial 
and national conflicts and wars may be outmoded in the 
same way? 

Sensations, emotions and instinets are the principal 
driving forces in our lives as well as in those of an- 
mals. Primitive instinets, or what we properly call 
the “Old Adam,” may cause persons, classes and na- 
tions to disregard reason and to give way to an orgy 
of passion. Lawyers for the defense sometimes all 
this a “brain storm,” but it might more truly be called 
a “brainless or endocrine storm,” for it is the sort of 
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pehavior which one sees in decerebrate cats or in ani- 
mals in which the lower centers of the emotions and 
veflexes are very active but are imperfectly controlled 
by the higher ¢enters of intelligence and reason. One 
of Europe’s dictators says, “We think with our blood,” 
which is a pretty sure way “to see red.” Another 
dubious test of truth is “to feel it in the bones,” which 
is generally indicative of ossified thought. It is espe- 
cially man’s superior brain that makes him the paragon 
of animals. It was intelligence and not brute force 
that enabled primitive men to overcome great beasts of 
prey, and it is intelligence joined with ethical ideals 
that alone can guarantee future progress. Emotional 
behavior is highly infectious; a dog fight sets all the 
dogs in the neighborhood into a frenzy; an excited 
chimpanzee will set a whole colony of apes raging; 
and we know only too well how the mob spirit may 
spread through a peaceful community, or war psy- 
chology sweep through an entire nation. The only 
safety for society and advancing civilization is in 
learning to control these animal passions by intelli- 
gence and reason. 

Throughout the period of recorded human history 
there has been a notable growth of freedom not only 
from the rigors of nature but also from the tyrannies 
of men. Freedom from slavery of the body, mind and 
spirit has been bought at a great price through long 


s centuries of conflict and martyrdom, and one of the 


amazing revelations of the past few years is the com- 
pliant way in which millions of people in Europe have 
surrendered all freedom not only in government but 
also in speech, press, thought and conscience on the 
orders of dietators. Even in certain sciences, freedom 


| of teaching and research has been restricted or pro- 


hibited, in spite of the fact that the advancement of 
science rests upon freedom to seek and test and pro- 
clam the truth. Dictators seek to control men’s 
thoughts as well as their bodies and so they attempt 
to dictate science, education and religion. But dic- 
tated education is usually propaganda, dictated history 
is often mythology, dictated science is pseudo-science. 
Free thought, free speech and free criticism are the life 
of science, yet at present these freedoms are stifled in 
certain great nations “with a cruelty more intense than 
anything western civilization has known in four hun- 
dred years.” 

In spite of a few notable exceptions it must be con- 
fessed that scientists did not win the freedom which 


| they have generally enjoyed, and they have not been 
; conspicuous in defending this freedom when it has 


been threatened. Perhaps they have lacked that confi- 
dence in absolute truth and that emotional exaltation 


| that have led martyrs and heroes to welcome persecu- 


tion and death in defense of their faith. To-day as in 
former times it is the religious leaders who are most 
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courageous in resisting tyranny. It was not science 
but religion and ethics that led Socrates to say to his 
aceusers, “I will obey the god, rather than you.” It 
was not science but religious conviction that led Mil- 
ton to utter his noble defense of intellectual liberty, 
“Who ever knew truth put to the worst in a free and 
open encounter? For who knows not that truth is 
strong, next to the Almighty?” It was not science but 
religious patriotism that taught, “Resistance to tyrants 
is obedience to God.” The spirit of science does not 
cultivate such heroism in the maintenance of freedom. 
The scientist realizes that his knowledge is relative 
and not absolute, he conceives it possible that he may 
be mistaken, and he is willing to wait in confidence 
that ultimately truth will prevail. Therefore, he has 
little inclination to suffer and die for his faith, but is 
willing to wait for the increase and diffusion of knowl- 
edge. But he knows better than others that the in- 
crease and diffusion of knowledge depend entirely 
upon freedom to search, experiment, criticize, pro- 
claim. Without these freedoms there can be no science. 

Science should be the supreme guardian of intellec- 
tual freedom, but in this world crisis only a few scien- 
tists have fought for intellectual freedom, and organ- 
ized science in the countries most affected has done 
little or nothing to oppose tyranny. Science has flour- 
ished under a freedom which it has not created and 
it is sad to see that to-day, as in former centuries, it is 
left largely to religious bodies to defend freedom of 
thought and conscience, while great scientific organiza- 
tions stand mute. I am proud of the fact that our 
own Association for the Advancement of Science 
adopted at its Boston meeting in 1933 a ringing 
Deelaration of Intellectual Freedom. 

The proposal was recently made in England that the 
British Association for the Advancement of Science 
and the American Association unite to draft “a Magna 
Charta, a Declaration of Independence, proclaiming 
that freedom of research and of exchange of knowl- 
edge is essential, that science seeks the common good 
of all mankind and that ‘national science’ is a con- 
tradiction in terms.” I am glad to report that these 
two great Associations for the Advancement of Science 
have for the past year or two been engaged in bring- 
ing about more intimate relations in the common tasks 
that confront all science. 

We who are the inheritors of the tradition of liberty 
of thought, speech and press and who believe that free- 
dom and responsibility are essential to all progress 
should use our utmost influence to see that intellectual 
freedom shall not perish from the earth. Such free- 
dom has been essential for the advance of science, and 
the time has come when scientists and scientific organi- 
zations should stand for freedom. 

There is no possibility that all men can be made alike 
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in personality, nor any reason why all races and na- 
tions should hold the same political and social ideals. 
But there are grounds for hoping that they may come 
to cherish the same ethical concepts, for the needs and 
satisfactions, the instincts and emotions of all men are 
essentially similar. Upon this fact rather than upon 
uniform opinions, the hope of universal ethies rests. 
Science is everywhere the same in aims and methods, 


and this fact greatly strengthens the hope that in a_ 


world bound together by science into one neighborhood 
there may come to be common ideals regarding funda- 
mental ethics. 

The greatest problems that confront the human race 
are how to promote social cooperation ; how to increase 
loyalty to truth, how to promote justice, and a spirit 
of brotherhood ; how to expazd ethies until it embraces 
all mankind. These are problems for science as well 
as for government, education and religion. Each of 
these agencies has its own proper functions to per- 
form. Instead of working at cross purposes these 
greatest instruments of civilization should and must 
cooperate if any satisfactory solution is to be found. 
Scientists will unanimously agree that the spirit and 
aims and methods of science must be followed by all 
these agencies if any permanent progress is to be 
achieved; they will unanimously agree that science 
should cooperate to the fullest extent with govern- 
ment and education, but unfortunately there is no such 
unanimity of opinion when it comes to cooperation 
with religion. The memory of the many conflicts be- 
tween science and theology in the past and the knowl- 
edge of the existing antagonism of many religious 
bodies to science has generated a reciprocal antagonism 
on the part of many scientists to all religion. If the 
humanitarian aims of both science and religion could 
be viewed in the spirit of sweet reasonableness it would 
be seen that the differences between’ them are not such 
as to prevent fruitful cooperation in promoting human 
welfare. 

Science as well as religion consists of both faith and 
works, principles and practice, ideals and their realiza- 
tion. The faith, ideals and ethics of science constitute 
a form of natural religion. Scientists generally would 
agree, I think, that the faith and ideals of science in- 
elude the following: (1) Belief in the universality of 
that system of law and order known as nature. (2) 
Confidence that nature is intelligible and that by 
searching our knowledge of it may be increased. (3) 
Recognition of the fact that knowledge is relative, not 
absolute, and that only gradually do we arrive at truth 
concerning nature. (4) Realization that there is no 
way to avoid temporary error, since in unexplored 
fields we learn largely by trial and error. (5) The 
necessity of freedom, openmindedness and sincerity in 
seeking truth. (6) Confidence that truth is mighty 
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and will prevail and that even unwelcome truth jg | 
better than cherished error. (7) Realization tha 
truth can not be established by compulsion nor erro, 
permanently overcome by force. (8) Belief that th 
long course of evolution which has led to man agg 
society, intelligence and ethics, is not finished, and tha 
man can now take an intelligent part in his futyy, 
progress. In these articles the faith of science dogs 
not differ essentially from that of enlightened religions, 

The ethies of science regards the search for truth 
as one of the highest duties of man; it regards noble 
human character as the finest product of evolution; jt 
considers the service of all mankind as the universa| 
good; it teaches that both human nature and humane 
nurture may be improved, that reason may replace 
unreason, cooperation supplement competition and the 
progress of the human race through future ages he 
promoted by intelligence and good will. 

In its practical aspects the ethies of science includes 
everything that concerns human welfare and social re. 
lations; it includes eugenics and all possible means of 
improving human heredity through the discovery and 
application of the principles of genetics; it is con- 
cerned with the population problem and the best means 
of attaining and maintaining an optimum population; 
it includes all those agencies which make for improved 
health and development, such as experimental biology 
and medicine, endocrinology, nutrition and child study; 
it includes the many scientific aspects of economics, 
politics and government; it is concerned especially 
with education of a kind that establishes habits of 
rational thinking, generous feeling and courageous do- 
ing. In spite of notable advances of our knowledge 
of these subjects we still know too little about human 
nature and the causes of social disorders. The exten- 
sion of the methods of experimental science into this 
field is bound to be one of the major advances of the 
future. The ills of society, like the diseases of the 
body, have natural causes and they can be cured only 
by controlling those causes. 

It is often charged that science is worldly, material- 
istie and lacking in high ideals. No doubt this is true 
of some scientists as it is also of some adherents of 
religion, but this is no just condemnation of either 
science or religion. Scientists as well as religionists 
have all the frailties of human nature and both fal 
short of their highest ideals. It has always been true 
and will continue to be true that knowledge outruns 
practice and that ideals are better than performance. 
Shakespeare said: “If to do were as easy as to know 
what were good to do, chapels had been churches ant 
poor men’s cottages princes’ palaces.” Or in the lat- 
guage of Mark Twain, “To be good is noble, but t 
tell others to be good is noble and no trouble.” This 
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is the age-long problem with which religion and ethics 
have struggled, namely, how can men be induced to live 
up to the best they know? How ean they be brought 

: to substitute the spirit of service for selfishness, love 
for hate, reason for unreason? The long efforts of 
past centuries show that there is no rapid solution of 
his great problem. But in the cooperation of science, 
education and religion there is hope for the future. 

The American Association for the Advancement of 

Science is proud of its eighteen thousand members; 
the new edition of “American Men of Science” will 
contain nearly thirty thousand names. But the Chris- 
tian churches of the United States number among their 
members about fifty-five millions. In so far as these 
churches represent the spirit of their founder they are 
concerned especially with the cultivation of ethies. 

® That so little has been accomplished and so much re- 
mains to be done is due in part to refractory material, 
poor methods and the necessity of repeating this work 
in every generation. These religious bodies are enor- 
mous organizations with great potentialities for good. 

Why should not science and religion be allies rather 
than enemies in this process of domesticating and civ- 
ilizing the wild beast in man? 

S The ethics of great scientists is essentially similar 

to that taught by great religious leaders. A scientist 

fnot friendly to organized religion has said that the 

'Decalogue of Moses might be accepted as the Deea- 

Flogue of Science if the word “Truth” were substituted 
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for the word “God.” Ivan Pavlov, the great Russian 
physiologist, left an ethical bequest to the scientific 
youth of his country, which reads like the warnings 
of the ancient prophets. Over the tomb of Pasteur 
in the Pasteur Institute in Paris are inscribed these 
words of his: “Happy is he who carries a God within 
him, an ideal of beauty to which he is obedient, an 
ideal of art, an ideal of science, an ideal of the 
fatherland, an ideal of the virtues of the Gospel.” 
John Tyndall, no friend of the church, pronounced this 
eulogy of Michael Faraday, one of the greatest experi- 
mental scientists who ever lived; “The fairest traits 
of a character, sketched by Paul, found in him perfect 
illustration. For he was ‘blameless, vigilant, sober, of 
good behavior, apt to teach, not given to filthy lucre.’ 
I lay my poor garland on the grave of this Just an 
faithful Knight of God.” 
As scientists we are inheritors of a noble ethical 
tradition; we are the successors of men who loved truth 
and justice and their fellow-men more than fame or 
fortune or life itself. The profession of the scientist, 
like that of the educator or religious teacher, is essen- 
tially altruistic and should never be prostituted to un- 
ethical purposes. To us the inestimable privilege is 
given to add to the store of knowledge, to seek truth 
not only for truth’s sake but also for humanity’s sake, 
and to have a part in the greatest work of all time, 
namely, the further progress of the human race 
through the advancement of both science and ethics. 


OBITUARY 


THOMAS NELSON DALE 
T. Netson DALE, a retired member of the U. S. 
Geological Survey, died at his home in Pittsfield, Mas- 
sachusetts, on November 16, nine days short of his 
ninety-second year. 
Several years in Williston Seminary, courses in 
mathematies and mineralogy at Cambridge University, 
sEngland, petrography under Professor J. Wolf at 
|) Harvard University, field trips under the leadership of 
Dr. Carl Zittel, of the University of Munich, to Nor- 
way, Sweden, France, Germany and Switzerland, and 
stratigraphic and paleontological research problem 
min the Val de Ledro in the Tyrolese Alps, comprised 
athe systematie part of Mr. Dale’s early training. The 
’ accuracy of this first geological research, praised by 
Dr. Zittel, of the University of Munich, and Dr. A. 
eBittner, of the Austrian Geological Survey, charac- 
Bterized all his later structural and petrographic papers 
Britten while he was associated with the U. S. Geo- 
Bp gical Survey, which service started in 1880 and 
p'erminated in 1920. This work was mainly concerned 


with the Taconic and Green Mountain structural prob- 
lems, which involved some twelve thousand miles of 
walking and as much of driving in the most rugged 
section of western New England. The areal mapping 
and the structural sections have been found to be, en 
the whole, extremely accurate and thorough within 
the area studied. The latter phase of his work with 
the U. 8. Geological Survey was concerned with the 
investigation of the granite, marble and slate industries 
of New England and the United States, the results of 
which work, published in the Survey bulletins, have 
long been considered standard references among 
quarry people as well as colleges and universities. 
Aside from teaching at Vassar and Williams for 
short periods, at the latter institution for nine years, 
he had interests of a religious and philosophical nature, 
which were manifested in several publications. He 
was a member of the Geological Society of America, a 
corresponding member of the Austrian Geological 
Society and a life member of the French Geological 
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RECENT DEATHS AND MEMORIALS 


Dr. GeorGe Hernpon Pecram, for the last forty 
years chief engineer of the Manhattan Elevated Rail- 
way and Interborough Rapid Transit Companies, died 
on December 23 in his eighty-second year. 


Proressor Ross F. Tucker, head of the department 
of building engineering and construction at the Massa- 
chusetts Institute of Technology, died on December 26 
at the age of sixty-nine years. 


Dr. RicHarD NEwMAN BRACKETT, until his retire- 
ment in 1933 professor and director of the depart- 
ment of chemistry at Clemson College, South Caro- 
lina, and state chemist, died on November 27 at the 
age of seventy-four years. He had been connected 
with Clemson College for forty-six years. 


Proressor NicHoLAI A. Boropin, curator emeritus 
of fisheries of the Harvard Museum of Comparative 
Zoology, died on December 22 in his seventy-first year. 


Dr. WituiAmM ERNeEsT GRAHAM, chemist of the 
Canadian National Research Council Laboratories at 
Ottawa, formerly research fellow at the Mellon In- 
stitute, known for his work in the tanning and leather 
industries, died on December 25 at the age of thirty- 
eight years. 


THE ROYAL VETERINARY COLLEGE, 
LONDON 


THE opening by the King of the new buildings of 
the Royal Veterinary College, London, took place on 
November 9. The college has been in existence since 
1791 and some of the original buildings were still in 
use ten years ago. According to the London Times, 
the cost of the new buildings and of the land bought 
from the Ecclesiastical Commissioners is approxi- 
mately £295,000, towards which the government has 
given £150,000. The site now belonging to the college 
includes an area to the north reserved for the large 
animals’ hospital, the erection of which in the future 
will complete the college. 

The old college has been completely demolished and 
the new one, designed by Major H. P. G. Maule, built 
in stages so as to interrupt teaching work as little as 
possible. The main college block accommodates the 
four teaching departments of medicine, anatomy, 
pathology and physiology. It also includes, with 
other provision, a general assembly and lecture hall 
to seat 300, four lecture theaters, each seating 100, 
the students’ library, refectory and kitchen, men and 
women students’ and staff common rooms and a resi- 
dential flat for the principal. 

Small private laboratories are attached to each de- 
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Nature records the death on December 12 of Pr. 
fessor A. Hutchinson, formerly professor of min. 
eralogy in the University of Cambridge, lately Master 
of Pembroke College, at the age of seventy-one year, 
and of the Rev. Walter Howchin, emeritus professor : 
of geology in the University of Adelaide, at the age 
of ninety-two years. 


A PLAQUE dedicated to the memory of Cugliely, 
Marconi was presented to the city of Los Banos 
Calif., on December 19. Governor Merriam and ties 
tenant Governor Hatfield were present at the cere. 
mony. The Italian colony of the city contributed the 
money for the plaque, cooperating with the loca 
lodge of the Order of the Sons of Italy. 


Nature reports that the biological station being built 
at Pavlovo (formerly Koltushi) in memory of the late 
Professor I. P. Pavlov is almost completed (Soviet 
Union Year Book Press Service). The department of 
evolutionary physiology of the Leningrad Branch of 
the All-Union Institute of Experimental Medicine js 
being transferred to Pavlovo, where it will be housed 
in a newly built laboratory, equipped with the most 
up-to-date appliances for research, and under the di- 
rectorship of L. A. Orbeli. The reconstruction of 
Pavlov’s own laboratory is now finished, as are also the 
new kennels and stables and administrative offices. 


SCIENTIFIC EVENTS 


partment for individual research by the staff. Fow 
rooms are reserved for postgraduate teaching and 
research work by visitors from other centers at home 
or abroad. At the top of the building is the depart- 
ment of preventive medicine, which at present manu- 
factures every month some 100,000 doses of the new 
synthetic medium tuberculin used for the control oi 
animal tuberculosis. 

The Research Institute in Animal Pathology, built 
in 1924, is connected to the main college block by 4 
wing containing the large pathological teaching mv- 
seum, with animal quarters below. The various his 
pital quarters, with operating theaters and so on, it- 
clude the Beaumont Animals’ Hospital (a free clini 
founded a few years ago for the treatment of the ani 
mals of poor people), the canine hospital and the aui- 
mal husbandry department. The last named las 
small model dairy with an equipment of healily 
cattle, sheep and pigs. In the past months 3,308 an: 
mals were taken to the Beaumont Hospital for e 
amination and 1,187 operations were performed. 
operation there is ever carried out without a gener! 
or local anesthetic. 

The Royal Veterinary College has at present 36 
students, who attend for five years before they grat: 
uate. Under its new charter, granted a year ag" 
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ower has been taken to seek admission for the college 
»3 a school or faculty of the University of London. 


THE FIELD MUSEUM OF NATURAL 
HISTORY 

Tue Field Museum, Chicago, received more than 
1,230,000 visitors during 1937. Clifford C. Gregg, 
ho became acting director in January after the death 
of Stephen C. Simms, in reviewing the first year of 
his directorship pointed out that about ninety-three 
per cent. of the visitors, to the museum are admitted 
free of charge. 

During the year the exhibits in all departments were 
augmented by new installations. Due to the continued 
shortage of museum revenues, expeditions were limited 
and those that were undertaken were made possible 
only by special contributions. The archeological ex- 
pedition to the Southwest, under the leadership of Dr. 
Paul S. Martin, chief curator of anthropology, charted 
and excavated prehistoric Indian sites in southwestern 
Colorado. The botanical expedition to southeastern 
Mexico, conducted by Llewelyn Williams, curator of 
economie botany, collected some 8,000 plants and 600 
wood specimens in the Isthmus of Tehuantepee and 
Impor- 
tant fossil mammal specimens were collected in Colo- 
rado by the paleontological expedition under the lead- 
ership of Assistant Curator Bryan Patterson. Dr. 
Wilfred H. Osgood, chief curator of the department 
of zoology, spent several months in French Indo- 
China, during which he collected some 500 mammal, 
bird and reptile specimens. A zoological expedition to 
South America, in charge of Emmet R. Blake, assistant 


| curator of birds, spent the entire year collecting birds, 


mammals and reptiles in British Guiana and Brazil. 
Staff Taxidermist C. J. Albrecht spent several months 
in the Pribilof Islands, near Alaska, collecting material 
for a proposed habitat group of fur seals. Karl P. 
Schmidt, curator of reptiles, collected snakes, lizards 
and other reptiles and amphibians in Arizona, Cali- 
fornia and Texas. Alfred C. Weed, curator of fishes, 
conducted a seagoing expedition along the coast of 
Maine. Sharat K. Roy, curator of geology, collected 
rock specimens illustrating structural features of the 
earth in mountainous regions of Colorado. Associate 
Curator J. Francis Macbride continued a botanical 
project that has been under way in Europe since 1929; 
and further field work was carried on by various other 


* members of the museum staff. 


The N. W. Harris Publie School Extension depart- 
ment coneluded the twenty-fifth year of its service 
since it was founded by the late Norman Wait Harris. 
The James Nelson and Anna Louise Raymond Foun- 
dation, founded and endowed in 1925 by Mrs. James 
Nelson Raymond, reached approximately 225,000 chil- 
dren during 1937. The Field Museum Press issued 
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twenty-seven scientific publications, and a number of 
leaflets for lay readers. Extensive use was made of 
the museum library, which contains 105,000 volumes 
on natural history subjects. 

Cooperation with the Federal Works Progress Ad- 
ministration was continued. Employment through the 
year was given to from 175 to 200 men and women. 
All regular employees of the museum’s staff, however, 
continued with their usual work. 


THE WESTINGHOUSE RESEARCH 
FELLOWSHIPS 


THE Westinghouse Electric and Manufacturing 
Company has announced the establishment of ten 
post-graduate fellowships for research in physics, in- 
cluding chemical physics and physical metallurgy, the 
fellows to earry on their work in the research labora- 
tories of the company. It is planned to appoint five 
fellows for 1938-1939 and five more each succeeding 
year. Dr. E. U. Condon, associate professor of phys- 
ics at Princeton University, has been appointed asso- 
ciate director of the research laboratories of the 
company. 

The objects in establishing the fellowships are de- 
scribed in the official announcement in part as follows: 


(1) To make a worth-while contribution to the develop- 
ment of the fundamental sciences on which modern in- 
dustry is based. The company feels that all research lead- 
ing to a better understanding of the nature of matter and 
energy will ultimately prove valuable to technology even 
though its immediate field of application is not apparent. 

(2) To enable a group of able investigators to become 
familiar with the scientific problems confronting the elec- 
trical industry. It is felt that this contact will be of 
great value whether the men turn to industrial research or 
to academic work after completion of their fellowship 
period. 


Fellows will devote their entire time to work on 
their research project at the Westinghouse Research 
Laboratories in East Pittsburgh. It is expected that 
they will also participate actively in the seminars and 
colloquia held at the laboratories and in the neighbor- 
ing institutions of higher education. Fellows are 
allowed the usual two weeks’ vacation at the end of 
each year, together with liberal time for attendance at 
scientifie meetings and for visits to other laboratories. 
Appointments are made for a period of one year 
and fellows are eligible for one reappointment for a 
like period. The salary will be paid semi-monthly at 
the rate of $2,400 a year. 

The laboratories are organized in six divisions: 
mechanies, electromechanies, electrophysics, chemical 
and metallurgical, magnetic and insulation. In the 
interest of efficiency it is desired to confine the fields 
of work to those for which the laboratories are well 
equipped. Preference will be given to projects 


in. 
tey : 
age 
no 
10s, 
the 
deal 2 
uilt 
late 
viet 
t of 4 
4 
eis 
sel 
iost 
i 
if 
th 
‘our as 
me | 
ev 
ult 
108- 
i 
nie 
Sit 


606 


broadly related to the electrical industry. The formal 
announcement of awards will be made early in April, 
1938. Application should be made on available forms 
at any time up to March 1 and should be addressed 
to the Office of the Manager, Technical Employment 
and Training Department, Union Bank Building, 
Pittsburgh, Pa. Applicants must be American citi- 
zens under the age of thirty-five, who have had scien- 
tifie training equivalent to that represented by a doc- 
tor’s degree from a recognized university. The appli- 
cant should outline his proposed research in some 
detail, indicating the importance of the general prob- 
lem and the proposed mode of attacking it. In con- 
formity with company regulations, fellows will be 
required to sign the usual employment and patent 
agreement relating to the assignment of inventions. 

The laboratories are well equipped for research in 
many branches of physics, particularly in electronics, 
magneties and dielectrics and in fields of chemistry, 
mechanics, metallurgy and ceramics. The library in- 
cludes the latest works in physics and technology and 
all important research periodicals. Cooperative loan 
arrangements are maintained with all the important 
scientific libraries in the country to supplement the 
library service at the laboratories. 


RESEARCH GRANTS OF THE PHILA- 
DELPHIA COLLEGE OF PHAR- 
MACY AND SCIENCE 

THE officers of the Philadelphia College of Phar- 
macy and Science have announced the receipt by the 
college of two additional research grants, to be under 
the direction of Dr. Arno Viehoever, director of the 
Gross Laboratory for Biological and Biochemical 
Research. 

One of these grants has been made by the Sandoz 
Chemical Works, New York City, for digitalis and 
digilanid studies. The fellowship has been awarded 
to A. Taransky who, after having received his previous 
training, including his M.S. degree in biological sciences 
in the University of Pennsylvania, is now working for 
the degree of doctor of science. The other has been 
made by the Kessler Chemical Corporation of Phila- 
delphia for the study of the physiological properties of 
certain chemical compounds suitable as insecticides. 
Dr. N. Tischler, a graduate of Rutgers University, is 
working under this grant, his research being carried 
on under the general supervision of the director. 

In addition a fellowship has been established by 
Merck and Company, manufacturing chemists, of 
Rahway, New Jersey. The research is to be carried 
out under the direction of Dr. Viehoever with the 
assistance of Dr. I. Cohen of the laboratory staff. 
The Gross Laboratory, which developed and improved 
the technique in the evaluation of potent drugs, using 
the minute transparent laboratory test animal, 
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Daphnia, will apply this method to the work With the 
factor in wheat germ oil, Vitamin E. 

A graduate fellowship for study and researc) has 
been established by Joseph Rosin, Vice-president 
and chief chemist of Merck and Company. This pro. 
vides all fees and a stipend for a student PUrSuing 
work leading to a graduate degree. Applications 
should be made preferably by those who have earne 
baccalaureate degrees in chemistry. Students inte. 
ested should communicate with Dr. J. W. Sturne, 
dean of science, who may be addressed care of the 
college. 

The Gross Laboratory, where the researches are cop. 
ducted, was established in 1934, and is supported by 
William H. Gross, a Philadelphian. The laboratory 
is situated at 4212 Kingsessing Avenue, near to the 
other buildings of the institution. Researches in this 
laboratory are devoted to the advancement of bio. 
logical and biochemical knowledge. 


THE CENTENARY OF WILLIAM HARKNESS, 
1837-1903" 

On December 17, 1837, William Harkness, the 
American astronomer, was born at Ecclefechan, Scot- 
land, his father being a Presbyterian minister. In 
1839, the family removed to New York, and after at. 
tending private schools Harkness entered the Univer. 
sity of Rochester and in 1858 took his degree. A 
short spell of journalism was followed by the study of 
medicine, and during the Civil War, at intervals, be 
served as a volunteer surgeon. In 1862, however, le 
was appointed an assistant to James Melville Gillis 
(1865) at the United States Naval Observatory, and 
it was at Washington that he passed practically the 
remainder of his life. He observed the solar eclipses 
of 1869 and 1870, and in 1871 was appointed one of 
the original members of the Transit of Venus Con- 
mission, being concerned with the preparations for 
the observation of the transits of 1874 and 1882, and 
also with the discussion of the results. The transit of 
1874 he observed at Hobart, Tasmania. In Septen- 
ber, 1894, when new buildings had been erected for 
the observatory, regulations were promulgated by the 
Secretary of the Navy providing for the first time for 
an “Astronomical Director,” who was to “have charge 
of and to be responsible for the direction, seope, char- 
acter and preparation for publication of all work 
purely astronomical, which is performed at the Naval 
Observatory.” To this post Harkness was appointed, 
the office providing, it was afterwards said, “a max 
mum of responsibility and a minimum of power.” 10 
his duties were added three years later the directorship 
of the “American Ephemeris and Nautical Almanae.” 
The work, however, proved too much; he broke dow! 


1From Nature. 
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and in 1899 retired, being granted the rank of Rear 
Admiral. He died at Jersey City, N. J., on February 
98, 1903. Harkness was one of the founders of the 
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Philosophical Society of Washington and in 1893 
served as president of the American Association for 
the Advancement of Science. 


SCIENTIFIC NOTES AND NEWS 


Tue American Association for the Advancement of 
Geience and the associated societies are holding this 
yeek their annual meeting in Indianapolis. Accord- 
ing to the preliminary program published in the issue 
of Science for December 3, the meeting is of much 
interest. The address of the retiring president, Pro- 
fessor Edwin G. Conklin, of Princeton University, is 
printed in the present issue of Science. Other official 
addresses and an extended report of the meeting will 
be printed in later issues. 


Dr. WiLL1AM Bowls, who until his retirement a year 
ago had served twenty-seven years as chief of the 
Division of Geodesy of the Coast and Geodetie Survey, 
has been appointed Officer of the Order of Orange- 
Nassau by the Queen of the Netherlands in recognition 
of his scientific work, particularly of his work with 
Dr. F. A. Vening Meinesz on the determination of 


gravity at sea. 


Tue Achievement Medal of the Florida Academy of 
Sciences for a paper given at the annual meeting of 
1936 has been awarded to Dr. Harold H. Hume for his 
communication entitled “Cohering Keels in Amaryllids 
and Related Plants.” 


ALLAN H. MoGENsEN, industrial consultant, asso- 
ciate and consulting editor of Factory Management 
and Maintenance, was presented at the annual dinner 
on December 8 of the Society for the Advancement of 
Management with the Gilbreth Medal “for distin- 
guished service to the industrial, engineering and 
management movements.” 


THe Hofmann Memorial Medal of the German 
Chemical Society has been awarded to Dr. Franz 
Fischer, director of the Kaiser Wilhelm Institute for 
coal research at Miilheim in the Ruhr. 


Proressor A. S. SpmHavus, assistant professor of 
meteorology in New York University, has been elected 
a foreign member of the Royal Meteorological Society, 
London. 


Dr. Emm, ABDERHALDEN, professor of physiology 
at Halle, has been elected a corresponding member of 
the Royal Academy of Sciences, Arts and Letters of 
Padua. 


Dr. GerHarD ScuHort, professor of oceanography 
at Hamburg, has been elected an honorary member of 
the Challenger Society of London. 


THE following officers were elected at the thirty- 


third annual meeting of the American Society of 
Tropical Medicine, which was held in New Orleans 
from November 30 to December 3: President, Mark 
F. Boyd; President-elect, Alfred C. Reed; Vice-presi- 
dent, Asa C. Chandler; Editor, Charles F. Craig 
(three years); Secretary-Treasurer, E. Harold Hin- 
man (three years); Councilors, Henry E. Meleney 
(four years) and N. Paul Hudson (four years). 


DurinG the absence on leave of Professor W. B. 
Fite, of Columbia University, Professor J. F. Ritt is 
acting as executive officer of the department of mathe- 
maties. 3 


THE governing boards of the Neurological Institute 
and of the Presbyterian Hospital, New York City, 
will be merged after January 1. The Neurological 
Institute will continue to function as a separate hos- 
pital with its own staff and organization and will con- 
tinue to carry forward research and teaching in dis- 
eases of the nervous system. Dr. Walter W. Palmer, 
professor of medicine at Columbia University, has 
become medical director of the institute, and Dr. 
Robert F. Loeb has been appointed associate medical 
director. 

Dr. R. H. Waker, conservationist at the Inter- 
mountain Forest and Range Experiment Station, was 
recently elected director of the Agricultural Experi- 
ment Station at the Utah State Agricultural College, 
Logan. He will take up his new work in March. 


PROFESSOR REINHOLD Baer, of the Institute of Ad- 
vanced Study at Princeton, is lecturing at the Univer- 
sity of North Carolina in the place of Assistant Pro- 
fessor L. L. Garner, who has leave of absence for the 
session of 1937-38. 

Proressor P. M. 8. Buacxert, of Birkbeck College, 
University of London, has been appointed to succeed 
Professor W. L. Bragg in the Langworthy chair of 
physies at the University of Manchester. 


THE vice-chancellor of the University of Manchester, 
Professor J. 8. B. Stopford, has been transferred from 
the chair of anatomy to the newly established chair of 
experimental neurology. 

Dr. W. 8. Parton has retired on the grounds of ill 
health from the Dutton Memorial professorship of 
entomology at the University of Liverpool, which he 
has held since 1927. 

Ernest G. RirzMan, research professor in animal 
husbandry at the University of New Hampshire, has 
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been appointed a research associate in animal nutrition 
of the Carnegie Institution of Washington. The ap- 
pointment carries with it a grant of funds to enable 
him to continue his work at the University of New 
Hampshire. 


THE Board of Regents of the University of Arizona 
plans the establishment of a permanent laboratory for 
tree-ring research into climatic cycles, work which has 
been carried on by Dr. A. E. Douglass for many years. 
Dr. Emil Haury, professor of anthropology, and Dr. 
Edwin F. Carpenter, head of the department of 
astronomy, have been named to serve with Dr. Doug- 
lass on the laboratory board. They will help to work 
out a system of classifying data on more than 10,000 
experiments. 


Dr. SAMUEL M. Gorpon, secretary of the Council 
on Dental Therapeutics of the American Dental As- 
sociation, resigned on November 30 to associate him- 
self with Endo Products, Ine., New York, as vice- 
president in charge of research. 


Dr. Joun C. McDowELL, head of the division of 
dairy herd improvement investigation in the Bureau 
of Dairy Industry since 1928, having reached the age 
of seventy years, retires from government service on 
December 31. 


Dr. A. C. Happon, of Christ’s College, University 
of Cambridge, has been appointed honorary keeper 
of the Indonesian Collection, as well as of the New 
Guinea Collections, in the Museum of Archeology and 
of Ethnology. 


THE Royal Astronomical Society has appointed 
Professor S. Chapman, of Trinity College, chief pro- 
fessor of mathematics in the Imperial College of Sci- 
ence and Technology, London, to be a member of the 
Committee for Geodesy and Geophysics. 


AssociaTE Proressor C. C. CraiG, of the Univer- 
sity of Michigan, who has leave of absence, is study- 
ing at the Galton Laboratory at University College, 
London. 


THERE has been established at Quebec a commission 
for scientific research which will be charged with the 
study and application of the information supplied by 
the technicians employed by the Quebee Government 
to take an inventory of the natural resources of the 
province. Esdras Minville, professor of the School of 
Higher Commercial Studies, has been named president 
of the commission. Other members are: Georges 
Maheux, provincial entomologist, vice-president; For- 
tunat Fortier, of Montreal, secretary, and Paul Riou, 
professor at the Higher Commercial School; Henri 
Roy, president of the Forestry Engineers Association ; 
Dr. Georges Préfontaine, professor at the Zoological 
Institute, University of Montreal; L. Z. Rousseau, 
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Quebec; Jacques Rousseau, botany professor, Univer. 
sity of Montreal; A. O. Dufresne, director of the 
Provincial Mining Service; Abbé Alexandre Vachon 
director of the School of Chemistry, Laval University 
Quebec, and Adhemar Mailhot, director of the Mon. 
treal Polytechnie School. 


A series of six public lectures will be given from 
January 21 to 29, under the auspices of the Nort}, 
Carolina State College of Agriculture and Engineering 
of the University of North Carolina, by Dr. Dugalg 
C. Jackson, professor emeritus of electrical engineer. 
ing at the Massachusetts Institute of Technology. The 
titles of the separate lectures are : “Civilization, Engi. 
neering and the Earliest Men” ; “Civilization and Engi. 
neering at the Dawn of History”; “Unfolding of Com. 
munity Life and Commerce under the Influence of 
Engineering”; “Influence on Civilization of Further 
Widening of Engineering”; “The Inseparability of 
Engineering and Civilization” ; “Present Relations and 
Future Outlook of Engineering and Civilization.” 


A SYMPOSIUM on medical education will be held on 
January 17, as part of the ceremonies attending the 
installation of Dr. Rufus C. Harris as tenth president 
of Tulane University. The symposium will be one of 
a series on “Current Trends in University Education.” 
Dr. C. C. Bass, dean of the Tulane Medical School, will 
preside. The speakers include the Rev. Alphonse M. 
Schwitalla, S.J., dean of the Medical School of &¢. 


Louis University, and Dr. Waller 8. Leathers, dean 


of the Medical School of Vanderbilt University. 


THE National Advisory Cancer Council has ap- 
proved the application of the Roscoe B. Jackson Me- 
morial Laboratory at Bar Harbor, Maine, for $9,900 
for equipment, supplies and expenses needed in the 
production of genetically stabilized mice necessary in 
cancer and other investigations. 


A trust fund of $100,000 is provided for Swarth- 
more College by the will of Miss Laura Allen, in 
memory of her father, who was one of the founders 
of the printing firm of Allen, Lane and Scott. The 
income will be used to pay the salaries of professors 
of chemistry in the college. 


AN appropriation of $25,000 from tie Rosenberg 
Foundation has been made to the Kern County 
(Calif.) Medical Association for a study of fever con- 
ditions in the county. 


THE Federal Government plans to erect a green- 
house at the cost of $4,000 at the Coastal Experiment 
Station at Tifton, Ga., for research in connection with 
the vegetable plant industry under the direction of 
Dr. W. D. Moore. 


Previous awards from the Elizabeth Thompson 


Science Fund were reported in ScreNcE on January 
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15, and earlier. Since the last report the following 
awards have been made. At the meeting of April 30, 
$300 was awarded to Dr. Christianna B. Smith, Mount 
Holyoke College, for a study of the origin of red 
corpuscles in the liver in tissue cultures; $200 to 
Dr. Edward Girden, Brooklyn College, for a study 
of the problem of reorganization of the functions of 
hearing in the central nervous system; and $80 to 
Dr. H. D. Doolittle, Trinity College, for a study of 
an electrode-less discharge as a more prolific source 
of hydrogen ions. The trustees of the fund are as 
follows: G. B. Baxter, president; Jeffries Wyman, 
Jr, secretary; Charles P. Curtis, treasurer; G. B. 
Wislocki, J. C. Slater, A. C. Redfield, trustees. The 
next meeting will be held in April, 1938, and applica- 
tions for grants should be made to the secretary, Bio- 
logical Laboratories, Harvard University, Cambridge, 


Mass. 


Tue establishment of a group of scholarships at 
the Carnegie Institute of Technology by the Westing- 
house Electric and Manufacturing Company as part 
of a cooperative engineering plan between the com- 
pany and the college has been announced by Dr. Web- 
ster N. Jones, director of the College of Engineering. 
These scholarships are in engineering, are undergradu- 
ate in character and are to be known as the George 
Westinghouse Scholarships. Normally there will be 
fifty scholarships, of which ten will be vacated each 
year upon the graduation of the student. Each has a 
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value of $3,000 payable monthly at the rate of $50 
for the five-year period of the course. The first ten 
scholarships will go into effect on June 1. Appoint- 
ment will be made jointly by the institute and the 
Westinghouse Company. Applications should be made 
to the Manager of Technical Employment and Train- 
ing, Westinghouse Electric and Manufacturing Com- 
pany, Union Bank Building, Pittsburgh. Students 
who receive scholarships will take the regular engineer- 
ing course at the Carnegie Institute, and in addition 
will spend the summer months and two college semes- 
ters at the Westinghouse plant. The course will be 
organized and managed by a George Westinghouse 
professor of engineering, who will be appointed. The 
Westinghouse Company made an appropriation of 
$200,000 in October to the endowment of the institute. 
Under an arrangement with the Carnegie Corporation 
of New York this amount will be increased by $400,- 
000 in 1946. 


Durine the past year the College of Medicine of 
the University of Illinois has received for the library a 
valuable collection of some 1,500 selected books, also 
numerous separates and reports in the field of derma- 
tology, presented by Dr. William Allen Pusey. This 
collection has now been placed in the library and is 
available for the use of students and physicians. A 
collection made by Dr. Arthur E. Hertzler, of Hal- 
stead, Kansas, consisting of about 7,000 volumes and 
8,000 separates, largely in the field of surgery and sur- 
gical pathology, has also been deposited in the library. 


DISCUSSION 


THE SHAPE OF COMPRESSED SPHERES 

TuE brief report by Mr. J. W. Marvin on the shape 
of compressed lead shot? is of unusual interest. It 
presents an observation contrary to the expectation of 
Lord Kelvin, Sir D’Arey Thompson and all physicists 
who have adverted to that topic, so far as we know. 
The reason why dodecahedral bodies were believed to 
arise whenever a stack of spheres of equal volume was 
compressed until all interstices had been eliminated is 
very simple. Place spheres of uniform size in a com- 
pact layer upon a plane surface, and each will be in 
contact with six others. Establish an overlying layer 
by placing spheres of the same size in the depressions 
presented by the layer below, and every sphere in the 
basal layer will be brought into contact with three 
above. When there is an underlying layer there are 
likewise three contacts below, which makes twelve con- 
tacts altogether for any sphere within the heap. Such 
is the “normal piling” of engineers—the arrangement 
of cannon balls as usually stacked. Twelve contacts 
under compression would seem to yield twelve facets, 


1 Science, November 26, 1937. 


converting each sphere into a rhombic dodecahedron. 
Such dodecahedra are uniform bodies, stacking with- 
out interstices, and they were once regarded by French 
and German botanists as the basic shape of cells. 

But if the plastic “spheres” are not quite uniform in 
size or perfect in shape, will they still yield dodeea- 
hedra? In the appendix to his Baltimore Lectures 
(1904, p. 625), after referring to Reynolds’ experi- 
ments with rubber bags of small shot, Lord Kelvin 
remarks: 


But it is possible, it almost seems probable, that in bags 
of sand or powder, of some kinds of smooth rounded 
bodies of any shape, not spherical or ellipsoidal, subjected 
persistently to unequal pressures in different directions, 
and well shaken, stable positions of equilibrium are found 


with almost all the particles each touched by twelve others. 


Sir D’Arcy Thompson believed that plastic spheres 


would yield dodecahedra on compression, expressing 


that opinion on his recent visit to Boston for a memo- 


rable course of Lowell Institute lectures. In his 


“Growth and Form” (p. 339) he debated whether 
cells in masses would take the 14-hedral form of 
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bubbles in foam or the dodecahedral shape of com- 
pressed solids, thus introducing a new phase of cytol- 
ogy; but he concluded that “it is very probably the 
case that, in the parenchymatous tissue, under the 
actual conditions of restraint and of very imperfect 
fluidity, it is after all the rhombic dodecahedral con- 
figuration which, even under perfectly symmetrical 
conditions, is generally assumed.” | 

After years of patient reconstruction, cells were 
found to be 14-hedral, so that bubbles, liquid drops 
and semi-fluid bodies in aggregates which fill space 
could all be said to be of that one form. Yet there 
remained the anomalous conclusion that compressed 
solids were dodecahedral. The writer sought explana- 
tion for this strange diversity from his physicist col- 
leagues without the usual enlightenment obtainable 
from that source, and an unfortunate experiment 
seemed to confirm this distinction. Dry peas, when 
moistened, swell: they were placed in a stender dish, 
which they burst, and subsequently in a brass cylinder, 
in which they expanded until all interstices were con- 
sidered eliminated. Two hundred peas were found to 
have an average of 12.13 contacts with their neighbors, 
and a recent repetition of the procedure scarcely 
changed the average—12.14 for the 400. In elder pith 
there are the familiar intercellular spaces which follow 
the edges of the 14-hedral cells without altering the 
number of facets. Consequently crevices of similar 
relative size were disregarded among the peas, and 
hence the fallacious count of 12 facets. For upon 
reflection, after Mr. Marvin’s actual count of 14, it 
is clear that fourteen facets must be present, for the 
following considerations. 

A rhombic dodecahedron has six tetrahedral angles 
at each of which, when they are assembled in masses, 
six shot or peas must meet at a mathematical point. 
This, however, is a geometrical abstraction, incapable 
of realization. At every tetrahedral angle two oppo- 
site peas will acquire a facet apiece, and the other 
four will not. Just as in the case of Plateau’s wire 
skeleton-cube dipped in soap solution, there are equal 
chances that the two which acquire the facet will be 
in any one of three planes—horizontal, vertical-tan- 
gential, or vertical-radial. That means that at any one 
of its tetrahedral angles, a compressed sphere has one 
chance in three of obtaining a facet. Since there are 
six tetrahedral angles, with one chance in three at 
each of them, there will be an average gain of two 
facets per pea, changing the 12-hedron to a 14-hedron. 
Mr. Marvin reports 14-hedral shot, and in retrospect 
it is seen to be ‘inevitable. There is, therefore, no 
difference in the number of facets for solids, semi- 
solids, liquids or bubbles in foam, when assembled 
without interstices. All have an average of 14 facets, 
and it is strange indeed that this should be established 
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first for bubbles; then, by reconstruction, for micro. 
scopic cells; and at last for such gross objects as bal); 
of lead or putty. 

The shapes of the swollen peas are extremely varie 
and irregular. A 14-hedron may have, for example, 
two quadrilateral facets, eight pentagons and foy 


hexagons. But invariably there will be 36 edges fo, 
the 14-hedron, provided that unstable tetrahedrg| 
angles have all been eliminated. Swollen peas and 
fat cells are indistinguishable in their multifarioys 
forms under these fixed requirements, and were 
reported at the Milan Congress of Anatomists. The 
prevalence of pentagonal facets was as evident jy 
the peas as in cells of elder pith, fat and precartilage, 
in all of which it had been figured and discussed, 
Pentagonal dodecahedra have less surface per volume 
than the orthic 14-hedra, but they can not be stacked 
without interstices. In the irregular bodies, such as 
peas and cells, pentagonal facets may be freely intro- 
duced, thereby doubtless diminishing the surface area, 
The minimal or orthic 14-hedron of Lord Kelvin re- 
mains, however, the type pattern for mathematically 
regular uniform cells of minimal surface, being recog- 
nizably approached in elder pith. It can readily be 
disguised by the substitution of pentagons for alter- 
nating squares and hexagons, and seems altogether 
lost in precartilage and the peas. 

A necessary deviation from the ideal pattern is occa- 
sioned by confining the peas or shot in a eylindrical 
vessel. A row of shot arranged in a straight line will 
be in contact with an equal number of shot in an ad- 
joining straight line. But if they are aligned in a 
circle the outermost rank will be longer than that 
next within, and so on toward the center of the 
cylinder where a single shot may be surrounded by 
six others. Although compression at the center might 
yield a typical 14-hedron, the increasing cireumfer- 
ence peripherally tends to allow additional contacts, 
and it is therefore not surprising that Mr. Marvin 
reports an average of 14.17 faces per ball. In the 
outermost row in the cylinder, where, as in epithelium, 
a free surface replaces four facets, peas with an 
average of eleven facets would be expected; but the 
diminished circuit of the row next within, in the cir- 
cular vessel, would tend to reduce that number to ten 
and a decimal. We can hardly expect “normal piling” 
with an average of precisely fourteen, within any 
cylinder. 

The outstanding result of this investigation in Pro- 
fessor Matzke’s laboratory, as thus far reported by 
Mr. Marvin, is the convincing demonstration that com- 
pressed solid spheres, like uniform bubbles in foam, 
or aggregates of animal or vegetable cells of whatever 
consistency, are typically tetrakaidecahedral—there is 
no competing form. It is readily understood how 
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gfaced cells may arise, as in the septa of cow-lily 
stems; or 11-faceted cells, as in a simple epithelium 
resting on a layer of cells of the same diameter; or 
12-rayed cells, in Juncus pith, by loss of the vertical 
contacts; or 18- and 22-hedral fibers, as in pine wood, 
from elongation and bending—all these are account- 
able deviations from the 14-hedral type. Whatever 
hesitancy one might have in accepting this conclusion 
seems removed by Mr. Marvin’s clear-cut observations, 
which clarify the entire situation. 

Freperic T. Lewis 
HARVARD MEDICAL SCHOOL 


EFFECTS ON TISSUE CULTURES OF INTER- 
CELLULAR HORMONES FROM 
INJURED CELLS 

As a part of the investigation of substances influenc- 
ing cell metabolism found by us to be produced by 
injured cells, and to which we propose to give the 
name “inter-cellular hormones,’? we have tested the 
effects of such factors on tissue cultures. 

Fragments of embryonic chicken heart were grown 
on culture slides in Drew’s solution and embryo juice. 
The six-day chicken embryos used in preparing the 
culture fluid were minced, mixed and divided into two 
portions, one of which was subjected to prolonged 
injury by full u.v. radiation. The “test” groups of 
cultures, receiving fluid from the u.v. injured cells, 
showed markedly greater growth and less degeneration 
at the end of 5 to 7 days than the control groups, to 
which fluid from uninjured cells was added. 

Our investigations indicate the production of prolif- 
eration-promoting factors by injured cells to be a gen- 
eral biologie phenomenon associated with the repair 
after injury of such cell communities as plant and 
animal tissues. 

Speri SPERTI 
R. Loorsourow 
Sister Mary LANE, S.C. 
INSTITUTUM DIvI THOMAE 
GRADUATE SCHOOL OF SCIENTIFIC 
RESEARCH, CINCINNATI 


FISH REMAINS FROM THE TULLY 
FORMATION 


At rare intervals fragments of fossil fish have been 
reported as occurring in the Middle Devonian Tully 
formation of central New York. 


1 Fardon, Norris, Loofbourow and Ruddy, Nature, 139: 
589, 1937. Fardon, Carrol and Ruddy, Studies Inst. Divi 
Thomae, 1: 17, 1937. Fardon and Ruddy, tbid., 1: 41, 
1937, Norris and Ruddy, ibid., 1: 53, 1937. Sperti, Loof- 
bourow and Dwyer, Nature, 140: 643, 1937. Sperti, Loof- 
bourow and Dwyer, Studies Inst. Divi Thomae, in publi- 
cation. 

_ 2 Loofbourow and Morgan, Studies Inst. Divi Thomae, 
in publication. 


SCIENCE 611 


During the last two years several new quarries have 
been opened in the Tully for road material and a few 
old ones reopened. In these the writer has collected a 
number of fossils, among them a series of specimens 
representing several species of different types of fish. 

The finding of the first arthrodiran specimen in 
June, 1936, in the reopened Randall Quarry at the 
head of Skaneateles Lake (Cortland County), a nearly 
perfect left externo-basal plate of a dinichthyd closely 
resembling that of D.? oviformis Gross 1933 of the 
Eifelian of Gerolstein led to careful search for more. 
To date, the Randall Quarry has yielded no more, but 
a new quarry in the extreme northeastern part of Cort- 
land County, several miles from Cuyler, has proved 
richer. Ten specimens have been obtained indicative 
of two different arthrodires, one species of Rhynchodus 
and one bothriolepid. The arthrodiran remains con- 
sist of two large but rather badly damaged median . 
dorsal plates of a species of Dinichthys, the surfaces 
of which are marked by fine pustules, one measuring 
15 x 15 em, showing a short sensory groove posteriorly, 
the other 13.5 x 23 em; both very thick medially; the 
right anterior corner of another m.d. ornamented by 
larger pustules, exquisitely preserved as vivianite and 
pyrite; and several fragments of ventral plates of 
Aspidichthys ? notabilis Whiteaves, a species first de- 
scribed from the Upper Devonian of I.ake Winnipego- 
sis, later reported from the Hamilton of Ontario and 
western New York and the Genundewa limestone 
(Genesee) of western New York. The plates of 
Aspidichthys, even when fragmentary, are readily 
identified by the large pustules. The Rhynchodus 
specimen is like that figured by Eastman (’07, pl. 1, 
f. 6). The bothriolepid plate, poorly preserved, is a 
small (1.1 x2 em) median nuchal somewhat like that 
of B. canadensis. 

The arthrodiran plates listed by Dr. Burnett Smith 
(735, p. 111) have been kindly lent by him to the writer 
for study, and prove to be fragments of several large, 
thick plates (probably ventral) of Aspidichthys ? 
notabilis. They were collected about 1919 from a now 
disused and much overgrown quarry in Dutch Hollow 
(Skaneateles Quadrangle). 

Just south of Fillmore Glen State Park, in Cayuga 
County, a new quarry has been opened. In it one 
small specimen was collected last summer containing 8 
poorly preserved thin plates or scales averaging 
0.5x1 em apparently of Rhadinichthys. 

In the large quarry of the Penn-Dixie Cement Com- 
pany, east of Portland Point on Cayuga Lake, the 
Tully is not especially fossiliferous but after careful 
search on several occasions, several fish plates were 
found in large blocks of massive limestone blasted 
from the upper layers. They consist of fragments of 
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A. ? notabilis and two nearly complete bones of a 
large Dinichthys—a right suborbital lacking only the 
extreme anterior portion but showing an arrangement 
of sensory grooves quite different from that described 
in other species and an ornamentation of fine pustules 
distinct from that found on the specimens from the 
Cuyler Quarry. It measures 12 em (average) in 
width and 17.5 em along the ventral (incomplete) edge. 
Considerable labor was required with a sledge to get 
these bones from 500-lb. masses in shape for removal, 
and in reducing the block containing the suborbital 
just mentioned a portion of it was broken away, 
revealing beneath it a part of a slender plate, a left 
intero-lateral. This bone is rather rarely found in 
Dinichthys, and is especially interesting since from its 
ornamentation and size, as well as position in the rock, 
it probably belongs to the same individual as that 
represented by the suborbital. 

The old Chamberlain Quarry north of Ovid (Seneca 
County), lately reopened, has produced two specimens 
from the upper layers. The better preserved is a part 
of a posterior median ventral of A. ? notabilis slightly 
smaller than the one described and figured by White- 
aves from Lake Winnipegosis. The other is a frag- 
ment of a finely pustulose plate of a dinichthyd. 

A tentative list, pending further study of these in- 
teresting denizens of the Tully sea, follows: 


Aspidichthys ? notabilis Whiteaves 
Dinichthys 3 or 4 sp. 

Bothriolepis ? sp. 

Ehynchodus sp. 

Rhadinichthys ? sp. 


S. G. Williams (’87) lists a “fish spine” from the 
Tully. No fish remains are listed by Cooper and Wil- 
liams (’35). 

JoHN W. WELLS 
StTaTE NoRMAL SCHOOL 
FREDONIA, N. Y. 


MORE ABOUT “FLYING FISH” 


HAVING read with considerable interest the numer- 
ous articles in SCIENCE about flying fish, I would like 
to make a few comments which, I believe, may explain 
their method of flying. 

Innumerable observations of flights were made from 
the decks of the hydrographic surveying ships “Path- 
finder,” “Fathomer” and “Marinduque” of the Coast 
and Geodetic Survey by the writer while attached to 
these vessels when on duty in the China and Sulu 
Seas. At times as many as forty or fifty fish would 
be in the air at once, when frightened by the oncoming 
ship, and it was very common to see a dozen or more 
leave the water almost simultaneously, some ten to 
twenty feet ahead of the bow of the ship. In general, 
they spread out, fanlike, in their efforts to get away 


SCIENCE 


VoL. 86, No, 2244 


from the ship, very often leaving trails extending 
through 180 degrees from the bow of the ship, and jy 
some cases a few would start in the reverse directio, 
of the ship, indicating the fishes’ desire to get away, 
in any direction, from the source of danger. Sy¢h 
flights have been seen in dead calms with glassy seas 
through all wind velocities to the monsoons of say 
about twenty-five miles per hour and waves ten feet 
high from trough to crest. 

Such observations indicate that the fish can take off 
in any direction, either with or against the- wind, and 
in any sea from smooth to choppy. Fish have beep 
observed swimming to the surface, emerge and they 
immediately turn and soar away at right angles. Con- 
sequently, it is not necessary for him to have momen- 
tum to carry him forward. Momentum may help but 
is not necessary, and my own belief is that all the 
flying effort is produced after the body leaves the 
water; the propulsion being entirely by the lower 
portion of the tail used as an oar in sculling, except 
that it is not kept in the water but is dipped in, first 
on one side and then on the other. Better, it is proba- 
bly not actually dipped into the water but is very 
efficiently pushed downwards and backwards against 
the water, lifted and repeated on the other side. The 
“dots” observed by other writers are not made by 
pairs, such as would be made by wings, but are alter- 
nated. The reason for believing that the lower portion 
of the tail may not dip clear into the water comes from 
observations of how a fish may continue his flight and 
increase his speed after having been out of the water 
for eight or ten seconds. When getting up speed at 
the beginning of the flight the water is lashed vigor- 
ously and considerable splashing is done and the “dots” 
are not distinct as they are at the latter part of the 
“take off.” 

The body of the fish then becomes horizontal, or 
nearly so, and with the wings fully spread but without 
any motion, so far as I could ever detect, the fish flies 
in a nearly straight course with gradually diminishing 
speed and decreasing altitude. This usually ends with 
a return to water, but occasionally the tail of the fish 
is depressed sufficiently to enable the lower part to 
reach the water, while the wings are kept outspread, 
and the sculling is repeated for maybe fifteen or twenty 
feet, during which time the speed is rapidly increased 
to as great or greater speed than at the first take-off. 
The tail is then lifted and the body resumes the hori- 
zontal position and the flight continued sometimes to 
even greater distances than the first portion. I do not 
remember of ever having seen this done a second time 
in one flight. 

The “dots” made in the second acceleration had 
seldom, if ever, any accompanying splashing and ap- 
peared as depressions in the water rather than eleva- 
tion. They were closer together at the beginning and 
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farther apart at the end of the series, clearly showing: 


the increasing speed, and were always alternating from 
one side to the other. 

The length of flights observed varied from two or 
three feet to perhaps 400 feet and all intermediate 
distances. Many flights were timed with a stop watch, 
and the longest observed was twenty-eight seconds. 
Since the ship speeds were eight to ten knots and the 
fish could generally keep ahead, their flying velocity 
may be as much or more than fifteen feet per second. 

One evening while the ship was at anchor a seaman 
caught one and brought him to me while still alive. 
The fish was about eight inches long and while held in 
my hand vibrated the after part of his body very 
vigorously at a frequency, as near as I could estimate, 
of about twenty complete cyeles per second. This was 
repeated several times for intervals of a few seconds. 
There was no tendency to move his wings in his strug- 
gles, as does a bird when held. 

My opinion is that the flight is gliding, entirely, the 
necessary speed being attained by a process similar to 
seulling. 

HERBERT GROVE DorsEY 

U. S. CoaAST AND GEODETIC SURVEY 
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LAURENCE 


Dr. I. R. LeSace, of Huntington, W. Va., tells me 
that formerly it was customary among many people 
of that region, and may still be, to use the term 
“Jaurence” when referring to the display of shimmer- 
ing which one often sees over a hot surface, such as 
a stubble field on a calm, cloudless summer day. 

This term fits the subject precisely because the phe- 
nomenon alluded to, being caused by the unequal light 
refractions of innumerable columns of air of different 
temperatures, is most pronounced when the surface 
over which it appears is very hot and therefore re- 
mindful of the martyrdom of St. Laurence (Rome, 
A.D. 258) by roasting alive on a griddle. 

Certainly the boy sweating in the harvest field, with 
never a breath of air stirring and the sun stalled in 
mid-heaven, can testify to the everlasting appropriate- 
ness of the term “laurence” for the shimmering of the 
burning and blistering heat he must endure. Indeed 
the term is so altogether fit as to deserve a much wider 
usage than it appears now to have. 


W. J. HumpHreys 
U. S. WEATHER BUREAU, 
WASHINGTON, D. C. 


SCIENTIFIC BOOKS 


MINERALOGY 


Introduction to the Study of Minerals. By AUSTIN 
Furnt Rogers. Third edition, 626 pp, $5.00. 
McGraw-Hill Book Company. 1937. 


In this new edition of his “Introduction,” Professor 
Rogers has, in the main, followed the form and style 
of previous editions. It covers the entire field of min- 
eralogy in four parts: the properties, description, oc- 
currence and determination of minerals. 

Those who are interested in erystallography will 
welcome the full and clear treatment of this subject, 
especially the correct deseription of the symmetry of 
each of the classes. The Groth-Fedorow nomenclature 
of classes and forms is used. It is to be hoped that 
this terminology, which is rapidly gaining in favor, 
will soon be generally adopted. 

A new chapter by Dr. Lloyd W. Staples on micro- 
chemical analysis calls attention to methods that have 
generally been ignored in mineralogical texts. 

The deseriptive part contains discussions of 222 
minerals. The recommendations of the committee on 
nomenclature of the Mineralogical Society of Amer- 
ica, 1935, have been followed in the naming of min- 
erals. The German and French equivalents of each 


name are given and the origin of most names is ex- 
plained. References to occurrence are chosen to throw 
the greatest possible light on the origin and associa- 
tions of each mineral. 

Though nearly twenty pages are devoted to a dis- 


cussion of crystal structure there is no mention of the 
structure of individual species in the descriptive part. 
To the reviewer this seems no great drawback except 
for the silicates. The structural classification of this 
most important group of minerals is now so well estab- 
lished that it ought to be generally used. 

Professor Rogers’ text is very clear and is aided by 
many simple drawings, convenient subheads and the 
judicious use of heavy type, which make for easy 
reading. With these desirable features and a thor- 
ough treatment of fundamentals the book is well 
adapted to the needs of students. 


ApouF PaBst 
UNIVERSITY OF CALIFORNIA 


Oyster Biology and Oyster-Culture. The Buckland 
Lectures for 1935. By J. H. Orton. 211 pages, 
57 figures. Longmans, Green and Company, New 
York. Price, $2.00. 

AFTER many years of research on the biology of the 
European oyster, Ostrea edulis, and its methods of 
cultivation, Dr. J. H. Orton has written this book in 
which he summarizes the principal results of his pro- 
ductive investigations. Following a brief discussion 
of the anatomy and relations to other mollusks, the 
author deals more extensively with the habits of the 
organism, giving particular attention to shell move- 
ments, mode of feeding and to shell growth. The sex 
change of this species, which has been the principal 
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problem of Dr. Orton’s research during the last years, 
is described with greater details. In the second part 
of the book dealing with the modern problems relating 
to oyster culture, the author discusses the ecology of 
the oyster, its reproduction, methods of obtaining 
spat, fattening, and the protection of oysters against 
the attacks of various enemies. The last pages are 
devoted to the unfavorable environmental conditions, 
mortality, pollution and purification of oysters. Writ- 
ten in non-technical language, the subject is treated 
in a scientific manner stressing the idea that funda- 
mental biological research forms the only sound foun- 
dation for practical oyster culture. Many references 
are made to the American oyster, the biology of which 
is extensively studied in this country. The book is 
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well illustrated with numerous half-tone and line dray. 
ings. It is regrettable, however, that for the illustra. 
tion of the act of spawning of the male and femaj. 
American oyster the author reproduced a diagran 
(Fig. 29) which is obviously incorrect. The sperm js 
always discharged in this species through the cloaca, 
whereas the illustration shows its emission through the 
ventro-posterior part of the shell. This oversight does 
not reflect, however, on the high quality of the book 
which may be profitably read both by the biologists 
and those who are interested in the practical aspects 
of the cultivation of oysters. 

There is a selected list of more recent literature and 
a glossary of terms. Unfortunately there is no index, 

S. Gautsorr 


SPECIAL ARTICLES 


THE ENERGY OF ACTIVATION OF PROTEIN 
DENATURATIONS 

Ir has been recognized for a quarter century that 
the kinetics of protein denaturations in general and 
of enzyme destructions in particular are frequently 
characterized by exceedingly large temperature coeffi- 
cients or correspondingly large energies of activation 
as shown in Table 1. 


TABLE 1 
Substrate E (activation) s=steric factor 
Hemoglobin ......... 60,000 10” 
Egg albumin ........ 140,000 10” 


With the development in recent years of theories of 
the absolute rate of reactions,' it has become increas- 
ingly evident that these reactions are of great interest, 
since they do not conform to the ordinary laws of 
chemical kinetics. 

The purpose of this paper is to direct attention to 
the fact that the universally accepted method of caleu- 
lating the energy of activation may yield fallacious 
results when applied to reactions which are sensitive 
to hydrogen ion concentration; that in at least one 
well-investigated case—the alkaline inactivation of 
crystalline swine pepsin—the kinetic paradox disap- 
pears when it is resolved in terms of a simple mecha- 
nism employing definite and familiar concepts. 

The velocity constant k may be expressed as 


k=yvse-E/RT. (1) 


 E is the energy of activation defined through the 
In k 
07 

1 The reader is referred to the forthcoming reports of 
the Symposium on Reaction Kinetics of The Faraday 


Society (Manchester, September, 1937) for a presenta- 
tion and critical discussion of these theories. 


Arrhenius equation as RT? ( ) = E; the quantities 


to be held constant in the differentiation will be treated 
below. The frequency v may be set equal to Z, the 
collision number in that variant of the theory? or to 
k T/h in Eyring’s more elegant statistical treatment.' 
Z = 10114 (See) and k ~ (See-?). Values 
of this order of magnitude are observed empirically 
for gaseous reactions and for many of the simpler 
reactions in solutions. Minor deviations from v=Z 
have been ascribed to the steric factor, s, to allow for 
the specific orientations of the molecules necessary for 
a fruitful collision. For reactions having measurable 
rates at room temperatures E lies normally between 
16,000 and 24,000 eal. 

The large values of E quoted above require values 
of the steric factor which range from 10°? to 10%*! 
These astronomical values of s at once expose the 
absurdity of considering these reactions entirely from 
a collisional point of view. 

In this country it has become customary (ref. 2, 3) 
to express the deviations from normal behavior in 
terms of the entropy of activation (S) since formally 
s=e%/F, Tt should be pointed out that although a 
representation of kinetic abnormalities in terms of an 
entropy of activation instead of a steric factor has 
theoretical justification and merit by avoiding the 
absurdities inherent in the simple collisional theory, 
an expression of results in terms of entropy of activa- 
tion per se does not constitute an explanation. Only 
when a definite mechanism is proposed which permits 
of a numerical comparison of observed and computed 
entropies of activation can it be claimed that an 
explanation has been achieved. It should also be men- 


2La Mer, Jour. Chem. Phys., 1: 289, 1933. 

8 Eyring, Jour. Chem. Phys., 3: 107, 1935. 

4 Moelwyn-Hughes, ‘‘Kineties of Reactions in Solu- 
ee: Oxford Press, 1933. Chap. IV. Also pp. 50 and 
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ined that it is diffieult to account for the observed 
rates by any known process for the redistribution of 
energy between molecules in gases or in solution when 
f assumes values as large as those in Table 1. 

Stearn and Eyring suggest® that the abnormal 
kinetics of the protein reactions (large entropy of 
activation) arises from a greater randomness of intra 
molecular motion in the activated state as compared 
to the original molecule. Support for this view is 
adduced from Anson and Mirsky’s equilibrium data 
on the entropy inerease for the reversible denaturation 
of trypsin. Eyring has stated®: “Thus the mechanism 
js necessarily one involving the breaking of many 
| weak bonds to form the activated state and any type of 
mechanism which does not account for this great in- 
crease in randomness inside the activated complex is 
definitely excluded by our theory.” 

This rather formal view characterized by the vague- 
ness inherent in the expression “intramolecular ran- 
domness” gives meager information about the mecha- 
nism employed in the process of activation, although 
| highly suggestive correlations have been pointed 
out.” The proposal, however, is so intriguing and 
suggestive that the interpretation of the experimental 
data merits a critical analysis. 

Recently, Jacinto Steinhardt® has shown that the 
rate of destruction of erystalline pepsin, when con- 
trolled for salt effects, is accurately proportional to 
the inverse 5th power of Cy+ over a 5,000 fold range 
of rates. Over an even wider range (18,000 fold) the 
results are in quantitative agreement with the view, 
supported by other evidence that the rate is propor- 
tional to the concentration of a single species of pepsin 
ion in which all five of the primary amino groups of 
the enzyme have undergone acidic dissociation. 

The stages of the process may be represented as 


K’ n-5 k, 
p> = P = X — Inactive Product. 
5H* 


P represents the sum of all the ionic species of pepsin 
exclusive of the five species involved in the reversible 
acidie dissociation (eonstant=K’) conditioning the 
stability. n is the average electric charge of any of 
the ionie species exclusive of these five. X is the inter- 
mediate or eritical kinetic complex which finally under- 
goes irreversible decomposition. k, is the velocity 
constant of the activation process. 

The log of the observable velocity constants (k) for 
15° and 25° C. are plotted against the py in Fig. 1, 


5 Jour. Chem. Phys., 5: 113, 1937. 
6 Symposium on Reaction Kinetics, ref. 4, Paper No. 4. 
™M, L, Anson, private communication. 

tie Mirsky and Pauling, Proc. Nat. Acad. Sci., 22: 439, 
6. 


®Kgl. Danske Videnskabernes Selskab-Math-Fysik 
Medd. (in English), 14: 11, 1937. 
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log k 


oH 60 6.5 


Fie. 1. A comparison of the pH-dependence of the 
velocity-constant at two temperatures. The curves are 
from Eq. 3’. The broken straight lines are included as an 
additional method of appraising the shift in the coordi- 
nates of the sets of data, as in Fig. 2. 


taken from Fig. 8 of Steinhardt’s paper. The points 
are experimental; the form of curves is computed 
theoretically from the mechanism postulated above. 
When the energy of activation is caleulated in the 
customary manner; namely, by comparing the rates 
at the same py, one obtains (over the linear portion) 
E = 63,500 cal. However, at least in the present case 


and presumably in other analogous reactions, this 


time-honored method of differentiating log k at con- 
stant py is clearly erroneous. Steinhardt points out 
that the comparison of rates must be made at equal 
concentrations of the reactive species P"* if the eal- 
culated E is to represent the energy quantity involved 
in the activation process (Step II) without complicat- 
ing this quantity by including an indefinite part of the 
thermodynamic energy (4 H) involved in the acidic 
equilibrium (Step I). The method of separating the 
contributions from Step I from that of Step IT is illus- 
trated in Fig. 2. 

Here the points A and B lie on a line representing 
an arbitrary but constant fraction Y of the primary 
reactant P®-° to the total pepsin content at the two 
temperatures T, and T,. The vertical component AC 
is a measure of the 


( Ain =) = 63,500 eals. 
AT Pu 


corresponding to Step I+Step II. Whereas the 


component AD is a measure of 


Aln =) 
A T Pu; ba 


corresponding to Step II. The component DC is a 
measure of the heat of dissociation of Step I. 


A ln K’ ) = 45,200 eal. 
Pu 


(E) pny = PTT; ( = 18,300 eal. 


(AH),_,= ( 


Si 
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Fig. 2 


Steinhardt determines the position of the points 
A and B (constant Y) by the corresponding coordi- 
nates of the theoretical curves when fitted to the experi- 
mental points by an appropriate choice of the con- 
stants K’ and k. Since Figs. 1 and 2 involve a log vs. 
log plot, this can be accomplished graphically by 
rectangular transposition. Thus he determines A py 
for constant log k, corresponding to the horizontal 
component DB, by observing the p,, in the fitted data 
which the point on the theoretical curve for log K’ — log 
a; =0 falls. This py is identical with px. 

Since 

A Pu = A px = log *25/x,, = 0.23, 


A Pu 
AT 


corresponding to the heat of dissociation of a single 
proton. Five times this quantity (45,200 cal.) is A H 
for Step I. 

Steinhardt’s procedure is thus identical with that 
given above, which will be valid for the linear portion 
where practically all the pepsin is present as p". The 
simple procedure of setting AD = AC DC, however, 
will not be valid for the less acid non-linear portion, 
designated by primes in Fig. 2, where a significant 
fraction of the pepsin exists as P™*®. On the other 
hand the procedure of subtracting 4 H, computed 


Ap 
from 2.3 RT,T, ed is valid for both the linear and 


the non-linear portions. 


2.3 RT.T; = 9,040 eal. 


VoL. 86, No. 204 


When the true energy of activation, 18,300 eal, ig 
employed in eq. 1, the product vs= 10%. Hence § 
between 10-71 and 10-*-5 depending upon whether One 
assumes V=Z or k™/h. These are reasonable valyes 
for the steric factor or true entropy of activation, ang 
the kinetic paradox disappears. 


SUMMARY 


The abnormally large values of the energy and the 
entropy of activation encountered in protein denaty. 
rations and enzyme destructions are illusory, since the 
customary method of calculating these quantities py 
the comparison of rates at constant py alone is fal. 
lacious. This procedure includes, in addition to the 
true energy of activation, the heat of dissociation of 
all acidic equilibria involved in preparing the initia] 
molecules for the kinetic step of activation. Stein- 
hardt has shown by a simple and conerete mechanism 
that the kineties of pepsin destruction obey the simple 
laws of chemical kinetics when correction is made for 
the preliminary acidic dissociation equilibria which 
are not part of the activation process. 

Victor K. La Mer 

DEPARTMENT OF CHEMISTRY 

CoLUMBIA UNIVERSITY 


NICOTINIC ACID AND VITAMIN B, 


In collaboration with Dr. Y. Subbarow, of the 
Department of Biochemistry, Harvard Medical School, 
I have been attempting to isolate and identify the 
accessory factors responsible for the prevention of the 
various diseases which have been attributed to a de- 
ficiency of vitamin B,. Using a erude aqueous extract 
of liver as raw material, Dr. Subbarow has earried out 
the chemical fractionations, and biological tests have 
been made here. Evidence has been obtained which 
adds one more member’ to the group of factors com- 
prising vitamin B,,. 

Koehn and Elvehjem! described a fraction prepared 


_ from aqueous extract of liver and showed that it pos- 
sessed curative properties for chick dermatitis and also | 


for blacktongue in dogs, and concluded from this that 
the chick dermatitis preventive and blacktongue pre- 
ventive factors were probably identical. Later, Elveh- 
jem, Madden, Strong and Woolley? reported that nico- 
tinie acid cured blacktongue in four dogs. In April o! 
this year we isolated nicotinic acid from a highly pur'- 
fied fraction prepared from liver extract, and later ob- 
tained the related alkaloid trigonelline. We had al- 
ready tested the nicotinic acid for curative activity in 
chick dermatitis and in rat dermatitis when the pub- 
lication of Elvehjem et al. appeared. When incorpo- 
rated in the basal diet for chicks described by Lep- 
kovsky and Jukes* at levels up to 0.05 per cent. it 


1 Jour. Biol. Chem., 118: 693, 1936. 
2 Jour. Am. Chem. Soc., 58: 1767, 1937. 
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failed to protect the chicks against dermatitis and did 
not restore growth; when given to rats which had de- 
yeloped acrodynia on a vitamin B, deficient diet in 
daily doses of 1 mg or of 2 mg it failed to bring about 
acure or restore growth. Following the publication of 
Elvehjem et al., nicotinic acid has been tried in black- 
tongue and has been found to cure the mouth symp- 
toms and restore appetite and weight. Although fur- 
ther tests must be made to determine whether the 
blacktongue preventive activity of liver extracts is due 
to nicotinie acid alone, ‘the claim of Elvehjem et ai., 
that nicotinie acid cures blacktongue has been substan- 
tially confirmed. Thus direct test has shown that 
nicotinie acid prevents blacktongue but not chick 
dermatitis, proving that deficiencies of different factors 
underlie these two diseases, contrary to the conclusion 
of Koehn and Elvehjem. 

As a result of this finding it now appears that under 
the heading of vitamin B, as defined after its separa- 
tion from vitamin B, four factors are grouped if the 
human pellagra-preventive factor should be identical 
with the blacktongue preventive factor, or five factors 
if these two should prove to be distinct. Evidence of 


i their identity is cireumstantial, of the type which in 


the past led to belief in the identity of other pairs of 
these factors until further chemical purification led to 
a separation. Only the eure of both diseases by one 
and the same erystalline material can prove finally that 
they are caused by deficiency of a common factor. 

Assuming that the blacktongue preventive and 
pellagra preventive factors are identical, it appears 
that vitamin B, comprises four entities. Two of 
these, flavin and nicotinie acid, have been isolated and 
identified. Two more have been distinguished but not 
isolated: these are the vitamin B, (preventive of rat 
dermatitis) and the factor preventive of chick derma- 
titis. Neither of these is identical with flavin, as 
shown by the work of Gyérgy* and of Koehn and 
Elvehjem,® respectively. Our observations now show 
that neither is identical with nicotinic acid. If clinical 
tests show that nicotinie acid is pellagra-preventive, 
the list will be complete; but if it is not, the pellagra 
preventive factor must be added, making a total of five. 

On account of its supposed identity with the 
pellagra-preventive factor, Elvehjem and Koehn have 
used the name vitamin B, to denote the chick pellagra- 
preventive factor. Since we have shown these factors 
to be distinet, there remains no single reason to sup- 
port this usage, and in view of early definitions the 
name vitamin B, should be used to denote the complex 
made up of all the factors mentioned above. If it is 
used for any single factor, then it should be reserved 
for the human pellagra preventive factor. 


3 Jour. Biol. Chem., 114: 109, 1936. 
‘ Biochem, Jour., 29: 745, 1935. 
5 Jour. Biol. Chem., 108: 709, 1935. 
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A detailed report of our observations will be pub- 
lished elsewhere. 
DEPARTMENT OF PHYSIOLOGY 


AND PHARMACOLOGY 
DUKE UNIVERSITY SCHOOL OF MEDICINE 


SPONTANEOUS LEPROSY IN A MOUSE 

A SPONTANEOUS leprosy-like disease in rats is very 
well known. It was first described by Stefansky? in 
1903 at Odessa and almost simultaneously and inde- 
pendently by Dean? in England. Subsequent reports 
by various authors have established its wide-spread 
distribution in different parts of the world. 

Two varieties of the spontaneous disease have been 
described, the musculocutaneous and glandular. In 
the former, there is extensive involvement of the 
skin, subeutaneous tissues and skeletal muscles with 
associated alopecia, ulceration and loss of subeuta- 
neous fat. In the other form there is extensive lym- 
phatie glandular involvement, both focal and more 
universal, but chiefly confined to those of the axilla, 
groin, neck and submaxillary regions. This division 
is, however, not very strict. The lymphatic glands are 
involved in the cutaneous form and the skin to a mild 
degree in the glandular type. In both there is visceral 
involvement as well. 

A similar disease in the closely related mouse has 
hitherto not been described. 

A brown wild house mouse (mus musculus) was 
found wandering through our laboratory in broad day- 
light. It was evidently deformed, sickly in appear- 
ance and could readily be caught. It presented all the 
features of the musculocutaneous variety of the dis- 
ease, as seen in the rat. There were alopecia and 
thickening of the skin of the scalp with distortion of 
the pinnae and patchy areas of alopecia over the skin 
of the back with two diserete gray cireular ulcers, 
measuring on the average 0.15 em in diameter. The 
anterior pubie and perineal regions were enormously 
thickened and prominent. The base of the tail was in 
consequence deviated to the right. Both hind limbs, 
particularly in the femoral and tibial regions, were 
likewise greatly thickened and nodular. The forelimbs 
were involved, but to a lesser degree. Sections through 
the skin revealed diffuse infiltration of the subeutis by 
softish yellowish-white tissue. In the scalp both 
corium and subeutis down to calvarium were thus in- 
filtrated and thickened. In the forelimbs the corium 
was less involved; the subeutis, however, was quite 
markedly thickened and infiltrated. In the hind limbs, 
there was minimal involvement of the corium which 
could readily be stripped from the underlying, greatly 
infiltrated, tissues. The cutis, subeutis and all struc-. 


1W. K. Stefansky, Centralblatt f. Bakt. und Parasiten- 


kunde, 33: 481, 1903. 
2G. Dean, Centralblatt f. Bakt. und Parasitenkunde, 


34: 222, 1903. 
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tures down to the pelvic and sacrococcygeal bones were 
replaced by a similar alveolated whitish tissue, which 
surrounded and narrowed the anogenital canals. The 
pelvis and its contents, however, were uninvolved. 
The inguinal (left), lumbar and iliac lymph nodes 
were considerably enlarged. Both uterine horns were 
thickened and nodular. There was otherwise no other 
gross visceral involvement. X-rays confirmed the soft 
tissue thickenings in the regions cited above, but failed 
to demonstrate lesions of the bones or joints. 

In sections of skin examined microscopically there 
is massive infiltration of corium and subcutis by large 
pale monocytic cells similar to the lepra cells described 
in the rat. These possess a stippled, somewhat baso- 
philie cytoplasm stuffed with acid-fast bacilli when 
stained by Ziel-Neelsen. The bacilli are delicate rods, 
oceasionally curved, measuring 1.5-5.4u in length. 
They are more or less concentrically and closely packed 
within the cell. The cigar-like bundles of bacilli and 
globi of the human lepra cells are not seen. 

Within these areas of extensive cellular infiltration, 
there are practically acellular zones made up of masses 
of acid-fast bacilli. Commonly within and about these 
areas there are lepra cells with karyorrhexis of the 
nucleus. In the well-preserved cells the nucleus is 
eccentric, oval or spherical, occasionally compressed 
and deformed. Only strands of atrophied collagen 
course through the infiltrative areas, except in in- 
stances where the immediate subepidermal zones of the 
corium are relatively spared. The epidermis is mark- 
edly atrophied and the papillae are obliterated in sec- 
tions of skin where the infiltration extends to the 
epidermis. The cutaneous appendages in such in- 
stances are often lost or atrophic. The perineural 
sheaths of otherwise intact nerve fibers are infiltrated 
by lepra cells. There is moderate involvement of the 
skeletal muscle. Perimysium and endomysium, par- 
ticularly adjoining the subcutis, are heavily infiltrated 
by lepra cells leading in instances of greater infiltra- 
tion to atrophy and loss of muscular fibers. Portions 
of an axillary and sections of lumbar and iliae lymph 
nodes are diffusely and heavily infiltrated by lepra 
cells. Practically all other organs are involved to a 
degree. There are single and groups of lepra cells in 
the myocardium, lung (peribronchial, perivascular and 
interstitial), spleen, pancreas, liver (conglomerate 
groups more frequently adjoin larger venous radicles, 
chiefly hepatic, and numerous Kupffer cells are stuffed 
with bacilli), kidney (chiefly in glomeruli), adrenal, 
ovary, uterus (largely in the thickened endometrium), 
serosa of peritoneum, paravertebral muscles (largely 
at musculo-periosteal junctions), paraganglia and bone 
marrow (as scattered single cells). The dorsal ganglia 
and spinal cord are not involved, except for the peri- 
neural sheaths of spinal nerves. Intravascular poly- 
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morphonuclears and monocytes infrequently ¢contaj, 
acid-fast bacilli. 

Mice were inoculated with an emulsion of the lesions, 
and at present the course of the experimentally-ip. 
duced disease is being studied in mice and rats. [t jg 
known that the rat strain of leprosy can be indueej 
in all other types of rats. The mouse is, howeyey, 
essentially refractory. It will be of interest to deter. 
mine whether this is as specific a strain for mice a 


the murine form is for rats. 
Krakower 


Luis M. Gonzatuez 
ScHOOoL or TROPICAL MEDICINE, 
San Juan, P. RB. 


ENCEPHALIZATION OF BRIGHTNESS DIs- 
CRIMINATION IN MAMMALS 

Irv is well known in comparative neurology that in 
mammals the visual system, like other systems, shows 
an orderly and progressive development in structure, 
Although the point to point projection of the retina 
on the lateral geniculate body, the striate area and the 
superior colliculus, is as exact in lower as in higher 
forms,!2? there do appear certain systematic differ. 
ences in structural organization. These differences 
appear to be quantitative rather than qualitative. For 
example, passing up the phylogenetic scale it is found 
that the proportion of uncrossed fibers of retinal ori- 
gin increases. We have, then, an increase in the size 
of the binocular projection fields in the primary visual 
centers. There is also an increase in the size of the 
geniculo-striate complex at the expense of the lower 
visual centers and a gradual merging of the pretectal 
area with the superior colliculus.* 

On the basis of this structural development of the 
visual system as we pass up the phylogenetic scale, it 
might well be expected that there would be a parallel 
change in the functional importance of the various 
visual stations. The doctrine of encephalization would 
lead one to suspect that in the lower mammals the sub- 
cortical visual centers would be of relatively greater 
importance, and passing up to the primates the 
geniculo-striate complex would gradually become domi- 
nant. The facts, however, do not support such a view, 
at least in the discrimination of differences in the 
intensity of lights. The evidence indicates that even 
in the rat the geniculo-striate complex alone mediates 
the brightness discrimination habit in the intact ani- 
mal. This is shown by the following facts. After the 
brightness discrimination habit has been formed, de- 

1K. 8S. Lashley, Jour. Comp. Neur., 59: 341, 1934. 

2K. 8. Lashley, Jour. Comp. Neur., 60: 57, 1934. 

8 B. Brouwer, ‘‘ Anatomical, Physiological and Clinica! 
—_— on the Central Nervous System.’’ Baltimore: 
: 40. U. Ariéns Kappers, G. C. Huber and E. C. Crosby, 


‘<The Comparative Anatomy of the Nervous System of 
Vertebrates.’’ New York: 1936. 
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struction of the superior colliculus has no effect either 
on the retention of the habit or on the threshold of 
brightness discrimination.® Destruction of the supe- 
rior colliculus before learning also has no effect on 
the formation of the habit.«7 Dr. C. W. Brown and 
the writer produced several cases in which the pretec- 
tal and large-celled nuclei were destroyed. In one 
ease both of these nuclei and the superior colliculus 
were either destroyed or their optic connections sev- 
ered. This left the geniculo-striate complex as the 
only functional primary visual structure. All these 


| cases also learned to differentiate brightnesses. Only 


complete destruction of the striate area produces a 
loss in the retention of the habit. With further 
training, however, the habit can be reestablished, but 
the threshold of brightness discrimination is height- 
ened.2 Thus, while brightness vision can be carried 
on by subcortical visual centers they do not function 
as efficiently as the striate area. 

It is seen, then, that even in the rat the cortical 
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visual area is of prime importance, and certainly in 
higher forms it would not be expected to play a less 
important réle. Furthermore, although the rat can 
learn to respond on the basis of visual cues in the total 
absence of the striate area, this has also been shown 
to be the case for the rabbit, the the dog*? ** 
and the monkey.!*45 It is only in man that destruc- 
tion of the striate area abolishes vision of any kind.** 

It would seem, therefore, that the principle of en- 
cephalization of function which suggests that there is 
a gradual shift in function from subcortical to cortical 
centers does not hold for brightness vision in the mam- 
malian series. In the intact organism the striate area 
plays as important a réle in the rat as in man, and 
the visual subcortex is so organized in all mammals 
except man that in the absence of the striate area it: 
ean carry on the function, although it does so with 
lowered efficiency. 

EpwWINn GHISELLI 
CORNELL UNIVERSITY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


PREPARATION OF CASTS OF THE BONY 
LABYRINTH 

ALTHOUGH many accounts of various techniques for 
preparing casts of the osseous and membranous? laby- 
rinth appear in the literature, the paucity of such 
material available for the teaching of gross and com- 
parative anatomy would apparently justify the pres- 
ent description of what is a relatively simple method 
of preparing such material and one requiring no elab- 
orate equipment. In the course of a routine dissection 
the size, shape, position and general relations of the 
internal ear can not be revealed by exposing its sev- 
eral canals. These facts are more easily ascertained 
from actual models of the labyrinth made available for 
this purpose or prepared by the student from the mate- 
rial at hand. 

The process here described may be divided into two 
phases; first, the preparation of the temporal bone 
which serves as a mold and, secondly, the instillation 
of a molten metal under positive pressure to form the 
cast. 

The petrous portion of the temporal bone is removed 
from the skull and all the superfluous bone cut away 


5 EK. E. Ghiselli, Jour. Comp. Neur., 67: 451, 1937. 

6G. L. Freeman and J. W. Papez, Jour. Comp. Psychol., 
11: 185, 1930. 

7J. D. Layman, Jour. Genet. Psychol., 49: 33, 1936. 

8K. 8. Lashley, Comp. Psychol. Monog., 11: 43, 1935. 

°K. 8. Lashley, Jour. Genet. Psychol., 37: 461, 1930. 

1 Alfred Denker, ‘‘Vergleichend-Anatomische Unter- 
suchungen iiber das Gehérorgan der Siugethiere nach 
Corrosionpriparaten und Knochenschitten.’’ Verlag Von 
Vert und Comp. Leipzig. 1899. 

2 Albert A. Gray, ‘‘The Labyrinth of Animals,’’ J. and 
A. Churehill, London. 1907-08. 


from the labyrinth without actually entering its canals. 
In so doing the eustachean canal should be sawed 
through and the incision continued caudally through 
the middle ear, thus splitting it in a vertical plane. 
The medial wall of the middle ear with its fenestrae 
is thus exposed on the lateral aspect of the petrous 
bone. The bone is next boiled in a weak alkali. 
NaHCO, is well suited to this purpose. It should be 
treated with 95 per cent. alcohol for about 24 hours, 


more or less depending upon whether or not the bone . 


is fresh. Then it is degreased in xylol, for from 4 to 
16 hours, depending on the condition of the bone, and 
finally placed in hydrogen peroxide until every vestige 
of the membranous labyrinth is removed. The time 
required to accomplish this will naturally vary with 
the original condition of the specimen. If a thor- 
oughly dried petrous bone is taken from an old osteo- 
logical collection, only a short time will be required. 
On the other hand, if the bone is from a fresh speci- 
men a week or longer may be necessary to accomplish 
the desired end. 

The second phase or the actual casting could pre- 
sumably be accomplished by merely pouring the molten 
metal through the fenestrae into the labyrinth. If 


10 J. Ten Cate and A. W. H. Van Herk, Arch. néeriand 
physiol., 18: 337, 1934. 

11 J. L. Kennedy, Psychol. Bul., 33: 598, 1936. 

12D. G. Marquis, Proc. Asn. Res. Nervous and Mental 
Disease, 13: 558, 1934. 

13K. R. Hilgard and D. G. Marquis, Jour. Comp. 
Psychol., 22: 157, 1936. 
an D. G. Marquis, Arch. Neurol. and Psychiat., 33: 807, 

15 H. Kluever, Jour. Psychol., 2: 49, 1936. 
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this is practiced, however, it will be found that in a 
certain percentage of cases air will be imprisoned in 
the upper coils of the cochlea and at the apex of the 
semi-cireular canals, thus leading to an imperfect, cast. 
If a positive pressure is applied to the molten metal 
in the labyrinth the air is forced out through the pores 
in the bone and the canals completely filled with the 
metal, giving a true cast of the interior. 

A piece of rigid tubing*® 24 or 3 inches in length is 
placed with one end over the fenestra rotunda and 
fenestra ovalis and a piece of 4-inch adhesive applied 
to the outer surface of the tube to hold it to the bone 
and to cover the openings resulting from the inequali- 
ties between their respective surfaces. Plaster of paris 
is next applied to the outer surface of the adhesive, 
bone and tube to seal their union. A piece of adhesive 
is placed over the internal auditory meatus and the 
entire petrous bone is covered with a thick layer of 
the plaster, leaving only the upper end of the tube 
projecting from the mass. After hardening, the mass 
is placed in a sand bath with only the upper inch of 
the tube above the sand, which is heated to 110°-120° 
C. Molten Wood’s metal is now poured into the tube, 
almost filling it. A rubber cork previously bored to fit 
this tube is fitted over its upper end and pressure is 
applied by manually compressing an atomizer bulb the 
tube of which is adapted to the upper opening in the 
rubber cork. While the pressure is being applied the 
whole mass is removed from the sand bath and im- 
mersed in cold water. The plaster is immediately 
removed and the petrous bone with its attached tube is 
placed in 15 per cent. HCl until decalcification is com- 
plete. The organic matter can then be washed from 
the cast. The sprue interconnecting the labyrinth and 
tube is carefully cut across. If desired, the Wood’s 
metal cast may be plated or invested in plaster and 
recast in any of the harder metals, giving a much more 


durable preparation. | 
M. WxHaArTON YOUNG 


DEPARTMENT OF ANATOMY, 
HowarD UNIVERSITY 


DIOXAN AS A FIXATIVE OF YOLK 


D1oxAN has been known from the first publication 
of Graupner and Weissberger' as a very economical 
and convenient dehydrating agent. McWhorter and 
Weier? recommended its use as an admixture to the 
fixing fluids, Graupner and Weissberger* gave the 
description of a fixative consisting chiefly of dioxan. 
Nobody, however, as far as I know has remarked the 


8 Ordinary glass tubing or iron pipe one centimeter in 
outside diameter is recommended. 

1H. Graupner and A. Weissberger, Zool. Anz., 96: 204— 
207, 1931. 

2F. P. MeWhorter and E. Weier, Stain Techn., 11: 
107-117, 1936. 

3 H. Graupner and A. Weissberger, Zool. Anz., 102: 39- 
44, 1933. 
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advantages which result from the fixing of embryoy,} 
tissue solely by means of it. 

The pieces of tissue to be fixed in dioxan are simply 
thrown into a container of that liquid, at the botton 
of which lies a layer of calcium chloride. Such ay 
arrangement has been devised for the dehydrating 
technique by Graupner and Weissberger.t  Aftey 
lying for a certain time in dioxan, the duration de. 
pending on the size of the piece of tissue, the ma. 
terial is transformed to a mixture of dioxan (5 parts), 
soft paraffin (5 parts) and xylol (1 part), heated to 
37° C.2_ The tissue is then placed in hard parafiin,. 
in which it becomes embedded. | 

The principal advantage of this method consists jy 
the fact that any hardening of embedded embryonal 
tissue is thereby completely avoided. Consequently 
the cutting of the paraffin blocks is considerably facili- 
tated. As is well known it is rather difficult to cut 
the eggs of frogs, as also the young frog embryos. 

The pieces of the ripe ovary of Rana esculenta, hay- 
ing been fixed in dioxan as described above, cut as 
easily as blocks of pure paraffin; the same applies to 
the young frog embryos. It must be emphasized that 
all the histological stains hitherto tried (hematoxylin, 
eosin, Van Gieson’s solution, ete.) have successfully 
colored tissues fixed in dioxan. In econelusion it is to 
be noted that the use of dioxan for fixing can facilitate 
many embryological sections. 

H. Szars¥1 

DEPARTMENT OF COMPARATIVE ANATOMY, 

JAGELLONIAN UNIVERSITY, KrakOw, POLAND 
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OUTSTANDING 


For 


TURNER’S 
PERSONAL HYGIENE 


Dr. Turner has made this another outstanding text for schools. It is, of course, for those schools 
which split the teaching of personal and community health into separate courses. In it can be found 
the logical principles of teaching the subject to students. At all times, Dr. Turner places stress on 
the application of these principles to each individual student. In this way it is practical. In further 
addressing the student, the author uses a simple direct style that is plain and intelligible. The 
material is complete. It covers every phase of hygiene, bringing in the newest thought on the sub- 
ject. Many illustrations, lists of references, and a glossary add to this new book’s value as a class- 
room textbook. 


PERSONAL HYGIENE—Clair Elsmere Turner, M.A., Dr.P.H., Professor of Biology and Public Health in the Massa- 
chusetts Institute of Technology. 315 pages; 87 illustrations; price $2.25. 


MACLEOD and SEYMOUR’S 
FUNDAMENTALS OF HUMAN PHYSIOLOGY 


The three former editions of this text were written by the great Dr. J. J. R. Macleod, whose well- 
known ability and contributions to physiology and medicine need no comment. Upon these three 
editions is built the present fourth edition. It has been revised by Dr. Seymour of Ohio State Uni- 
versity, an outstanding teacher of physiology. The book now offers an authoritative, and well- 
written discussion of the subject. Every phase is taken up in logical sequence and explained so 
that the student can easily understand them. Many illustrations, review questions, and a glossary 
of physiological terms add to the ‘‘teaching’’ and ‘‘learning’’ values of this book. 


FUNDAMENTALS OF HUMAN PHYSIOLOGY—R. J. Seymour, Professor of Physiology, Ohio State University, 
and the late J. J. R. Macleod. 4th edition. 424 pages; 112 illustrations; price $2.50. 


FRANCIS’ 
FUNDAMENTALS OF ANATOMY 


From one of the most outstanding Anatomy Departments in the country comes this text. It is 
made up of material condensed from the great wealth of knowledge of anatomy. This material is 
presented in an interesting and logical manner. From the introductory chapter to ‘‘Surface Anat- 
omy,’’ which is the last one in the book, each system is taken up. A large number of illustrations, 
many of which are in color, were especially made for this book. 


FUNDAMENTALS OF ANATOMY—Carl C. Francis, M.D., Senior instructor in Anatomy, Western Reserve Univer- 
sity, School of Medicine. About 300 pages; 200 illustrations of which 30 are in color; price about $2.50. 


WHITE’S 
GENERAL BIOLOGY 


| This popular and widely used text has undergone a complete revision. In the new second edition 
may be found many additions that greatly enhance the value of this text for the student. Illustra- 
tions have been increased and several new chapters added. Written in clear summary statements, 
logically arranged, and covering the subject of biology thoroughly, it offers both the teacher and the 
student the best of available books on this subject. 


TEXTBOOK OF GENERAL BIOLOGY—E, G. White, Ph.D., Professor of Biology, Wilson College, Chambersburg, 
Pennsylvania. About 620 pages; approximately 320 illustrations; price $3.00. 


THE C. V. MOSBY COMPANY, ST. LOUIS, MISSOURI 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE IMMUNITY OF WHALES TO COM- 
PRESSED AIR ILLNESS 

CoMPRESSED air illness or caisson disease is the chief 
hazard of workers, such as divers and tunnel excavators, 
under high air pressure. The condition is caused by the 
release of bubbles of nitrogen which may form in any 
part of the body, or block any of the blood vessels. It 
can take many forms, but the cause is always the same, 
namely, change from a higher to a lower air pressure. 
The symptoms may arise from a long dive at a moderate 
depth or a short dive at a great depth. 

It has been assumed hitherto that all mammals were 
susceptible to compressed air illness. However, Laurie, 
of the Discovery Expedition of the British Colonial Office, 
concludes that the whale is immune, as a result of certain 
biological studies. The work was carried out in the vicin- 
ity of the island of South Georgia in the South Atlantic. 

The whales in this region live mainly on lower animals 
which exist at great depths, and therefore have to make 
long and deep dives to secure their food. The whale can 
descend to a depth of about 300 feet, remain there for 15 
minutes and return rapidly to the surface without de- 
veloping symptoms of compressed air illness. The human 
diver, under similar conditions, would undoubtedly suffer 
a critical attack of compressed air illness, It would be 
necessary for him to ascend by gradual stages over a 
period of about an hour and forty minutes to assure his 
safety. 

The whales in this area spend the majority of their 
lives submerged, their sojourns at the surface being 
momentary; ordinarily only for the time of a single 
breath. The result is that the usual surface phase lasts 
a few seconds and the underwater phase 10 to 20 minutes. 
Naturally the nitrogen gas from one breath would not 
supersaturate the blood, but the accumulative effect of 
successive breaths followed by submersion would lead to 
supersaturation of the body fluids. 

Therefore, if the whale were subject to human physio- 
logical limitations, it would be hazardous for the animal 
to delay at the surface on the penalty of gas bubbles 
being liberated in the body with the liability to a severe 
attack of compressed air illness. Actually, a whale can 
linger with safety at the surface as, for example, when 
suckling a calf. 

Laurie found that the blood of freshly killed whales 
was not supersaturated with nitrogen. Indeed, he directs 
attention to a remarkable phenomenon of nitrogen re- 
moval which takes place in whales’ blood and not in land 
mammals. If the blood is saturated with nitrogen of 
the air, it is so absorbed that it can not be recovered by 
evacuation. The nature of the reaction is not known, 
except that the presence of oxygen is essential. It is a 
striking fact that one of the mammals which might run 
the risk of compressed air illness is just the one to have 
a mechanism for protection against it—E. W. Brown. 


THE COOPERATIVE BEHAVIOR OF 
CHIMPANZEES 


No one has ever been able to teach an ape to speak 
despite the fact that the chimpanzee appears to be q. 
dowed with all the necessary vocal apparatus and perhaps 
with sufficient intelligence to make speech a Possibility 
for him. What he may lack is, surprisingly enough, the 
ability to ape sounds. What he hears, he does not try 
to imitate. 

Dr. Meredith Crawford, of the Laboratory of Primate 
Biology at Yale University, has been experimenting wit) 
the possibility of teaching chimpanzees to communicate 
by means of gestures. Compelling gestures that induce 
another chimpanzee to leave her play and do her share 
in a common task have actually been learned and used 
by chimpanzees under Dr. Crawford’s instruction. 

Five young animals were used, four of them females, 
All but Alpha, a timid creature of slightly below average 
intelligence, learned to work together in cooperation. But 
only two, Bula and Bimba, who are the most intelligent, 
succeeded in learning to use the gestures to secure aid 
from their cagemates. 

Pulling a weighted box on a rope to secure its reward 
of fruit was not a difficult task for a single ape. But 
chimpanzees are individualists. When two animals were 
placed so that either or both could reach a single rope, 
they might both pull on it, but not at the same time. One 
animal would pull on his rope while the other watched. 
Then the other would try it for a while. Sometimes they 
would work alternately on the same rope, passing it back 
and forth between them. 

After the animals had been taught to cooperate in the 
obtaining of food by means of pulling the ropes of a box 
together, one of them, Bula, was the first who learned to 
obtain with gestures work from another animal. Here 
is the picture of what took place. 

The box was baited. But Kambi, Bula’s partner, was 
not at her place at the ropes. Bula was excited. Back 
to the rear of the cage she ran, approaching Kambi with 
hands outstretched, palms down, fingers bent, arms beat: 
ing up and down. Crouching, she would bounce up and 
down excitedly on flexed legs, whimpering and hooting as 
she always does when excited. Now Bula would tap 
Kambi on the shoulder or grasp her elbow and turn her 
about. 

Not always did Kambi know what Bula wanted. She 
soon learned to know that the gestures meant, ‘‘Do some- 
thing for me,’’ but sometimes she would respond by offer 
ing to start the two-by-two lock-step marching that is such 
a favorite diversion of chimpanzee companions. Some- 
times she would start grooming her. She would evel 
present to her some treasure that she might have in her 
possession. 

But Bula would persist until at last Kambi was at her 
post pulling her share of the burden. 

Friendship makes for easy cooperation. Chimpanzees 
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p H Determinations 
with 
ANY SIZE OF SAMPLE 


BECKMAN 
METER 


(GLASS ELECTRODE) 


There is a Beckman Glass Electrode for ac- 
curately and quickly measuring pH with any 
size of sample using the Beckman pH Meter. 


0.005 ml—Sufficient sample for the “Micro” 
Electrode. Invaluable for hormone 
research and other micro-chemical 
investigations. 

0.05 ml—Sufficient sample for the “One-drop” 
Electrode. Convenient for semi- 
micro investigations. 


0.5 ml—Measurements made with standard 
glass electrode using special 1% ml 
beaker. 


5.0 ml—Most common sample size for stan- 
dard electrodes, using 5 ml beaker 
regularly furnished with meter. 


50.0  ml—Using standard glass electrodes and 
50 ml beaker fitted to door ring 
stand by special adapter. Conveni- 
ent for titrations. 

500.0 ml—and larger volumes. Large electrodes 
up to 2 feet in length are available 
for industrial use. 


Measurements of any size of sample up to 50 ml may 
be made with Glass electrodes fitted to door of the 
Beckman pH Meter. Measurements on larger volumes 
easily made with special shielded cable. 


The special Shielded Cable also permits the 
use of Beckman Glass Electrodes for mea- 
surements at remote points from Meter—in 
vats, living specimens, continuously flowing 
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have their preferences in companionship. The animals 
who had become very fond of each other could most 
readily learn to pull together in rhythm for a common 
reward. The dominant animal, the natural leader in any 
. pair, can compel compliance with her urging though the 
other is decidedly reluctant to take hold of the task. This 
taking hold and pulling with the mate is sometimes done 
with no hope of sharing in the fruit reward. Occasionally 
it happened that one animal’s share would fall off the 
box as it was being drawn in. That animal would go on 
pulling under the urging of the leader, despite the dis- 
couragement. 
The results of this experiment are reported in the Com- 
parative Psychology Monographs.—MARJORIE VAN DE 
WATER. 


FUEL RESOURCES 


AMERICA may begin to feel the cramping hand of an 
oncoming oil shortage in from ten to twenty years, accord- 
ing to Dr. Arno C. Fieldner, chief of the technologie divi- 
sion of the U. S. Bureau of Mines, unless new methods of 
obtaining and processing petroleum are developed. Dr. 
Fieldner, speaking as president of the American Society 
for Testing Materials, which opened its annual meeting 
in New York City on June 28, outlined the present re- 
sources of the nation’s fuels in his address entitled, 
‘*Fuels of To-day and To-morrow.’’ 

Of coal America has plenty, said Dr. Fieldner. Enough 
to last hundreds and perhaps a thousand or more years. 
But natural gas and oil obtained by present methods may 
be exhausted in less than a century. Coal will continue 
to be the chief fuel for the generation of public-utility 
and major industrial power. While improved burning 
of coal might tend to decrease consumption and the 
further development of water power may be expected to 
increase, Dr. Fieldner sees an increasing demand for total 
energy needed by the country so that coal’s relative posi- 
tion should be favorable. Moreover, after ten or fifteen 
years oil resources will become more difficult to exploit, so 
that the trend will favor the increased consumption of 
coal. 

‘*To-morrow’s power and central heating plants will 
burn any kind of coal completely and efficiently,’’ said 
Dr. Fieldner. ‘‘There will be no smoke, no dust, and no 
sulfurous gases emitted to the atmospbere.’’ No sub- 
stitute for metallurgical coke has appeared. The coke- 
oven industry should expand. Regulations prohibiting 
the waste of natural gas and the urge for additional 
markets will lead to the construction of more long-distance 
pipe lines which already go from Texas to Chicago and to 
Detroit. Gas will find industrial and domestic use and 
will displace oil as well as coal for fuel in some places. 
As natural gas approaches exhaustion gas from coal will 
take its place. 

Dr. Fieldner sees a further use of automatic coal and 
gas heating of homes and believes improved insulation 
will permit heating at about present costs, despite in- 
evitable advances in the price of the fuel. While oil-fuel 


Diesel engines on railroads may be expected to increase, 
Dr. Fieldner foresees coal retaining its predominance as 
the fuel for freight traffic throughout the age of oil and 
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natural gas. Three fourths of the world’s shipping ‘ 
now powered by oil fuel. Oil, in fact, has energineg 
marine transport. Dr. Fieldner foresees further Widening 
of oil as a fuel in ships and predicts that when natural 
petroleum sources dwindle, oil from shale or from coal 
may come into use. 

On the crucial question of gasoline supplies for ay). 
mobiles Dr. Fieldner regards present pessimistic fears os 
a shortage by 1945 as unjustified. Such warnings pay, 
been issued regularly since the automobile came into yp. 
Scientific research, both in cracking heavy oils to yield 
more gasoline and the reverse process of polymerizatig, 
where gasoline is created out of lighter gaseous vapor 


should hold the production to levels of demand.  [p.] 


proved scientific prospecting for new reserves of petr. 
leum and the drilling of deeper wells to tap now-unreach. 
able sources should be a further aid for the next typ 
decades. Eventually gasoline supplies will dwindle. 
However, improvements in engine construction to take 
lower-quality fuels and the expected improvements jy 
Diesel engine operation will help materially. 


TORREYA TAXIFOLIA 

RakE trees in northern Florida are the subject of a re. 
port to the Florida Academy of Sciences by Professor 
Herman Kurz, of the State College for Women. The 
trees belong to the genus Torreya or Twmion, which isa 
conifer that looks somewhat like a yew. In fact, its full 
name, Torreya taxifolia, means ‘‘yew-leaved Torreya.”’ 
Because of its odorous leaves and wood, it has borne such 
English names as stinking cedar and polecat wood. It 
has also been nicknamed gopher wood. 

In earlier geologic times the genus was world-wide in 
its distribution, but during the Ice Age it was cut dow 
to a few relict patches—one in Florida, larger ones in 
California, Japan and China. The Florida Torreya trees, 
a distinct species, are found mainly in a small block of 
land just east of the Appalachicola River in the north 
part of the state. In the books all the trees are declared 
to be on the east bank of the river. 

However, in 1885 a southern botanist, Dr. A. W. Chap: 
man, found a few trees about half a dozen miles west 
of the river, and so reported in one of ‘his publications. 
But the find was lost sight of, and from then urtil nov 
apparently has never been mentioned. A short time agy, 
one of Professor Kurz’s students obtained some spec 
mens of the old, forgotten ‘‘lost battalion’’ west of the 
river. Professor Kurz has since visited the locality an( 
studied the trees in detail. a 

There are about 60 of them, ranging in height from 18 
inches to 30 feet, scattered over about an acre of grount. 
Their assorted sizes constitute evidence that the trees at 
reproducing, an encouraging sign of their survival 
Mixed with them are larger trees, mainly magnolias ané 
beeches—a common timber type in northern Florida. The 
locality is now known as Dog Pond, near Lake Ocheeseé. 
In Dr. Chapman’s time is was designated as Cypre% 
Lake. Professor Kurz, in addition to sending a tecl 
nical report of the discovery to the Florida Academy “ 
Sciences, has deposited a specimen of the Torreya in ‘h¢ 
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herbarium of the Florida Agricultural Experiment Sta- 
tion at Gainesville. 


THE INCIDENCE OF DIPHTHERIA 

six large American cities have the record of no deaths 
from either diphtheria or typhoid fever during the past 
year. These cities are Cambridge and Somerville, Mass. ; 
syracuse and Utica, N. Y.; Duluth, Minn., and Salt Lake 
City, Utah. Nineteen cities had no deaths from diph- 
theria during 1936 and 18 had none from typhoid. 

The Journal of the American Medical Association an- 
nounces this week its annual survey of diphtheria deaths 
in the 93 cities from which it has obtained death rates 
for the last 14 years. In 1923, when these surveys began, 
the average mortality rate from diphtheria was 13.13 per 
100,000 population. To-day it is 1.51 per 100,000, owing 
to the preventive programs that have been instituted 
throughout the country. 

In Oklahoma, Texas and Louisiana, the health picture 
‘js not quite so bright as elsewhere. In diphtheria, as in 
typhoid fever, these states continue to have higher death 
rates than those of any other section of the country. Dal- 
las, Tex., with a death rate of 7.3 per 100,000, had the 
worst record of any large city. Along with El Paso and 
Oklahoma City, Dallas reported more diphtheria deaths 
than during the previous year. Tulsa, Houston and New 
Orleans showed slight decreases in diphtheria death rates. 
Fort Worth and San Antonia had a very creditable drop 
in mortality from the disease over the previous year. The 
19 cities that had no diphtheria deaths during 1936 are 
as follows: Albany, Rochester, Syracuse and Utica, N. Y.; 
Cambridge and Somerville, Mass.; New Haven, Conn.; 
Wilmington, Del.; Elizabeth, Newark and Trenton, N. J.; 
Erie, Pa.; Grand Rapids, Mich.; Duluth and St. Paul, 
Minn.; Kansas City, Mo.; Salt Lake City, Utah; Spokane 
and Tacoma, Wash. 


PRONTOSIL IN THE TREATMENT OF 
GANGRENE 


GAs gangrene, the most serious danger in war wounds, 
and frequently fatal, ean be successfully treated with the 
new chemical remedy sulfanilamide, or Prontosil as it 
is also ealled. Case reports and laboratory studies show- 
ing this were reported by Drs. Perrin H. Long and 
Eleanor A. Bliss, of the Johns Hopkins Hospital and 
University, at the recent meeting in Ottawa of the Cana- 
dian Medical Association. The laboratory work was done 
by Drs. Long and Bliss and the patients were treated by 
Dr. Harold Bohlman, also of the Johns Hopkins Hospital. 

Drs. Long*‘and Bliss were the first to use the new 
chemieal remedy in this country in cases of deadly hemo- 
lytic streptococeus infection. They and others have 
found that sulfanilamide is highly successful in treating 
Infections of these streptococci and also infections of 
pheumocoeei, meningococci and gonococci. The particu- 
lar diseases for which the chemical has been used include 
scarlet fever, erysipelas, chilblain fever, meningitis, 
Type III pneumonia and gonorrhea. Gas gangrene is 


due to infection of wounds with still another disease 
germ, generally referred to as the Welch bacillus. It 
‘ccurs particularly in cases involving severe bruises of 
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the deep tissues about the wound, especially if cloth or 
dirt has been carried into the wound. The disease gets 
it name gas gangrene from the fact the germ causes gas 
bubbles to form as it invades the tissues. Treatment of 
the condition has heretofore not been very successful and 
it often has been necessary to amputate an arm or leg 
to save the patient’s life. 


ITEMS 
ASTRONOMERS at the Observatory of the University of 
Michigan are now observing and photographing the 
double star known as VV Cephei, whose smaller com- 
ponent went behind the larger one in an eclipse some 
450 days ago. Since May the light from the hydrogen 
spectrum has been getting brighter. The smaller star is 
therefore expected to emerge on schedule. The larger 
M type cool red star that is taking the réle played by the 
moon in the solar eclipse is estimated to be several hun- 
dred times larger than the sun. The ‘‘small’’ star com- 
ponent, hot and blue-white in color, is ten times larger 
than the sun. No telescope can resolve the two stars into 
visible separation. They appear as a single star of the 
sixth magnitude. Studies of the spectrum disclose the 
dual nature of VV Cephei, according to Dr. Dean B. 

McLaughlin, of the Observatory. 


How ordinary soap may prevent the ‘‘drowning’’ of 
oil wells and give greater yields of water-free crude oil 
is described in a patent granted to George E. Cannon, of 
Houston, Texas, and assigned to the Standard Oil De- 
velopment Co. Mr. Cannon claims that by pumping a 
plain soap solution down into the bore holes of oil wells 
he can plug up the pores in the underground sands 
through which oozes the water that is responsible for 
‘¢drowning’’ the well and contaminating the oil. The 
plugging action occurs when the soap reacts with the 
magnesium and calcium salts in the water. A reaction 
takes place to form a tough soap curd which fills up the 
pores in the sand and which does not let the water 
through. The action is the same as when salts in hard 
water react with soap to form a soap curd. 


THE detection of blood stains on furniture, walls or 
wood after several weeks, even though it supposedly has 
been wiped clean and exposed to rain, is claimed possible 
by the discovery of chemicals which react with the hemin 
in the blood and create a brilliant blue luminescence. Dr. 
W. Specht reports the new aid for crime detection in a 
German scientific journal. A solution of peroxide and a 
complex derivative of phthalic acid are employed. Hemin 
is a constituent of all blood but is found in a higher pro- 
portion in old than in new blood. Dr. Specht’s photo- 
graphs, taken in the dark after a solution has been 
spread on suspected walls and furniture, shows a bright 
blue light even when the traces are old and appear to 
have disappeared. The chemical reaction is very specific 
and does not occur with other substances. It is possible, 
according to the report, to differentiate between animal 
and human blood and even between the different groups 
of human blood. 
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== An Important New Book 


DEPRESSION, RECOVERY 
AND HIGHER EDUCATION 


A Report by Committee Y of the 
AMERICAN ASSOCIATION OF UNIVERSITY PROFESSORS 
543 pages,6x 9. $4.50 


A valuable collection of materials dealing with the problems of the period 1929-1936 in their relation to higher edu- 
cation. The report of Committee Y of the American Association of University Professors represents the result of a 
two-year intensive study of the effects of the depression and of recovery on higher education. It presents not only 
, unique body of factual data, including some seventy-six statistical tables, but also offers certain conclusions and 
interpretations, together with a large number of highly provocative questions, which teachers and students of edu- 


cation should find stimulating and suggestive. 


From the Preface 


Te report that constitutes the chapters of this volume CHAPTER HEADINGS 


was prepared by a special committee appointed by the : 
American Association of University Professors ... with The Problem and Its Setting 
the onset of the depression it became quickly apparent that Faculty Size during the Depression 


conditions were developing, both on the campus and off Salary Reductions during the Depression 

of it, that would unquestionably react adversely upon the Promotions, Appointment, and Tenure Policy dur- 
teaching profession. It was the recognition of this that ing the Depression — 

to the Faculty Participation in Poliey Discussion 

In preparing its report the Committee has been motivated Factors Influencing the Effectiveness of the College 
by three dominant purposes. First, it desired to gather Teacher and the Quality of His Work 

such materials as it could for telling the story of what How College Faculties Reacted to the Depression 
was happening to higher education during the period ‘Sooo 


1929-1936. What was the depression doing to the col- 


leges and the universities, to the men and women employed Expenditures 
on their staffs, and to the students who were enrolled .. . Some Problems of Financial Adjustment to Depres- 
Secondly, the Committee has ventured interpretations of E oat me 
the data it has eollected ... in accord with the third ina 
purpose of the Committee: to prepare a report that will Degrees 
stimulate thinking and engender discussion among those Student Financial Problems and the Depression 
engaged in college work and among laymen as well. Student Ideologies and the Depression 
Depression Aspects of Higher Education in Relation 


The Federal Government and Higher Education 
Some Newer Educational Emphases Arising from 
A. J, HARNO, University of Illinois the Depression . 

Leaves of Absence for Public Service 

Public Pressures and Higher Education 


0. W. CALDWELL, Columbia University 


K. RicotMysr, Chairman; Cornell University 


8. H. SLicuter, Harvard University The Pioblem in Summary 
Matco.m M. WILLEY, Director of Studies; University of The Broader Implications 
Minnesota 
Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, 


30 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE ORDER AND DISORDER OF MATTER 

A FEW years ago wien scientific men gathered to discuss 
the possible structure of solid matter they dwelt in great 
detail on the orderliness of things. The disorder of 
matter as a key to its structure was discussed recently at 
the symposium on the structure of metals held at Cornell 
University. 

Professor John C. Slater, of Massachusetts Institute of 
Technology, indicated in his introductory remarks that 
crystal structure, with its regular arrangement of atoms 
is now fairly well understood. But the more real solids 
like metal alloys are studied the more they are found to 
differ from the idealized crystal states that can be inter- 
preted so well. The emphasis now is on studies of dis- 
order. In fact, mathematical physicists have introduced 
a new concept into their calculation, the degree of order 
or disorder which a given material may have. This search- 
ing for knowledge in chaos, as it might be termed, compli- 
cates the discussion of phenomena and increases mathe- 
matical difficulties, but it has had the net effect of finding 
out more about solid structure. In analogy mathematics 
has called up additional symbolic reenforcements as the 
going became harder. 

Professor Slater indicated that in solids it appears that 
there is both a long-range and a short-range order 
‘*These terms mean,’’ he added, ‘‘essentially just what 
they say: a structure shows long-range order if each part 
fits into a pattern extending through the whole structure, 
while it shows short-range order if each atom is sur- 
rounded by neighbors in a regular way, though the regu- 
larity may not persist for a very large distance.’’ This is 
like saying that a town would exhibit long-range order if 
all its dwellings (as in some older company-owned mining 
town) were made alike. Short-range order, by the same 
picture, would show a series of what might be called sub- 
divisions, within which all the dwellings were alike, but 
differed from region to region. 

The advantage of the new concept of order and disorder 
is that it permits investigators to discuss mathematically, 
and predict, phenomena in which the atomic particles are 
not in equilibrium with one another. Thus the great 
branch of physics known as thermodynamics is extended 
to new usefulness, for thermodynamics, highly valuable 
though it is, can only apply to equilibrium conditions. 
And yet in real life and real things like alloys of metals 
the idealized equilibrium conditions seldom exist. Alloy 
steel, for example, may be in equilibrium when it is made 
at high temperatures, but equilibrium may not then exist 
at room temperatures where it is used in practical life. 


THE NEW HEAVY ELECTRON 
THE new heavy electron, weighing about fifty times as 
much as the ordinary kind, was predicted by the Japanese 
scientist H. Yukawa as early as 1934, according to a re- 

port in the current issue of The Physical Review. 
Professor E. C. G. Stueckelberg, of the Institut de 
Physique, Geneva, reports that both he and Dr. Yukawa 
independently arrived at an explanation of the forces 


Vou. 86, No, 2019 


within the atom which predicts such a heavy electro, ag 
is now being discussed by physicists. Drs, J. ¢. Street 
and E. C. Stevenson, of Harvard University, and Dr, (4, 
Anderson and Dr. Seth H. Neddermeyer, of the Californig 
Institute of Technology, form two research groups that have 
found indications of the heavy electron. The heavy gy 
tron, according to Professor Stueckelberg, is predicted }y 
equations which describe matter by a mathematical oper 

tor known as a spinor, having 16 components or pary i 
Four components refer to the electron state of the atop, 
four more to the neutrino state of the atom, another fo, 
to the proton state and the last four components to th 
neutron state of matter. According to Professor Stuecked 
berg’s theory the new-found heavy electron is very y. 
stable and can only be of secondary origin created out of 
some of the particles now known. Four other particly, 
yet undiscovered, are also predicted by the theory. 
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CHANGE IN LUNAR MARKINGS Exper 
WHILE astronomical findings indicate that the moon jim The 
lifeless and, indeed, probably without an atmosphere, therjggm? the 


are some matters of lunar topography that need morjgmmpme ( 
explanation. Appearing in Popular Astronomy, 
by Goodell Observatory of Carleton College, are drawingimme"2Y' 
made of mountains on the moon which show changed 
markings from time to time that must be attributed to 
something—haze, melting snow or jets of steam. 

Pico, an 8,000 foot peak on the moon, was the mountain 
chosen for study by G. O. Rawstron, amateur astronomer 
of Liverpool, England. Some 48 drawings of the mow 
tain, made with a four-inch diameter telescope, show thal 
light and dark areas on the lunar mountain vary from 
time to time. Mr. Rawstron states that it is practically 
impossible to reconcile these changes with the effect of the 
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varying angle of illumination. There are certain marking d to 
which actually darken as the lunar mid-day approaches it 
certain others vary considerably in shape and size duriyfi . 

pur a 


the course of a lunation, the interval between the retum 
of consecutive new moons. ‘‘ Most striking of all, hov 
ever, are those areas which undergo an irregular chang 
in appearance from one lunation to the next—that is t 
say, which do not present the same aspect at similit 
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co-longitudes.’’ The most conspicuous marking observed ak 
is a white area which spreads out from the northeast beaten 
corner of the mountain and extends over a great plait Pe at 
known as the Mare Imbrium, for about 22 miles. Whether bricul 
this is a haze or a jet of steam of perhaps volcanic origi... ‘i 
is unknown. Ther: 

Professor W. H. Pickering, emeritus professor of 


omy at Harvard College Observatory, who now maintail! 
a private observatory at Mandeville, Jamaica, has bm... 
one of the leading scientific men who have noted similiq™, | f 
changes in the markings on the mountains of the moog ¢_. 
The choice of the mountain Pico for study by Mr. Rav HR... 
stron was, in fact, due to an earlier study of the sat ning 
mountain by Professor Pickering. While the new dra¥ 
ings differ slightly in appearance from those made \)— 
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professor Pickering the major features of change are sub- 


jantiated by the new work, 


THE PATTERN OF SLEEP 


Wuen you wake up after a sound night’s slumber you 
may feel as though your rest was unbroken and continuous 
yl night long. Really, though, you went through a chang- 
ing pattern of deep sleep, stirring movement, near-arousal 
and then sinking down into the depths of quiet sleep 
yan, This pattern is repeated over and over throughout 
tie night, but as morning approaches the depths of sleep 
come shallower and the sleeper is easier to awaken. 

This pattern of sleep was found in the course of experi- 
nents conducted at the department of physiology of the 
tniversity of Chicago with both dogs and human beings. 
By electrical means the tossings and stirrings of the sleep- 
3 were recorded and measurement was made of the de- 
pree of noise required to disturb them. Each person seems 
» have his own pattern of movement and level of sensi- 
ivity to noise, and he tends to follow this pattern more or 
pss regularly, according to the report of Drs. F. J. Mul- 
in, N. Kleitman and N. R. Cooperman, in the Journal of 
Experimental Psychology. 

The ease with which a person can be awakened is related 
o the length of time since he last moved, rather than the 
Mine of the night. Individuals differ in both restlessness 
ind soundness of their sleep, but the differences are not 
lways in the same direction for both factors. On the 
verage, the most quiet sleeper is the one most easily 
roused, it was found. In a normal night’s sleep, the 
reatest amount of tossing and also the most frequent 
jntaneous awakenings of the sleeper come in the last 
ew hours of sleep. Toward morning the sleep becomes 
hallower and shallower. Sometimes, however, the sleeper 
ull settle down toward the end of his sleep for about 45 
hinutes of quiet deep slumber like that enjoyed during 
¢ first of the night. During the course of the night, the 
st subjects sometimes would stir, wake and press a signal 
y to inform the investigator they had roused, and yet 
pt recall the act in the morning. The sleep of dogs is 
milar. They enjoy their deepest slumber about half an 
bur after they fall asleep. 


THE PRODUCTION OF REGULAR FRUIT 
CROPS 


Furr trees are made to produce regular crops, and on 
ne, too, regardless of the previous winter weather, it is 
aimed in a patent granted to Daniel Glenn Sorber and 
arston H. Kimball, of the U. S. Department of Agricul- 
te, and assigned to Henry A. Wallace as Secretary of 
sticulture. This is accomplished by gas-attacking the 
€s with butylene, a common hydrocarbon gas. 
There are thousands of acres of walnuts, peaches and 
her deciduous fruits, ineluding apples, pears, apricots, 
ims, prunes, cherries and bush berries now planted in 
fas where in certain years winter weather conditions 
‘unfavorable to the formation of flowers, the setting 
fruit, and the production of a crop. This condition 
sults in failure of trees to produce regular crops, ocea- 
ting heavy losses and often seriously crippling the 
lustry. Such fruit trees as lemon and avocado also 
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exhibit marked alternate bearing tendencies. The result 
is a heavy production one year, followed by lighter pro- 
ducing the next, with attendant cultural and marketing 
difficulties which produce economic losses. 

The process used by the inventors to stimulate growth 
and produce uniformity in fruiting is this: About two 
weeks before the normal or desired leafing, start of the 
growth cycle, or blooming time for the variety of trees 
being treated, the trees are enclosed in tents or gas-tight 
covers. Then butylene gas is released inside the tent 
until the proportion of gas to the atmosphere is 1 part 
of butylene to 100,000 parts of air. The temperature 
during treatment is kept between 60 and 100 degrees 
Fahrenheit. The length of treatment is from one to two 
hours. Gas and other chemical treatments have been used 
in the past to stimulate opening of cut flowers, production 
of roots on cuttings, ete., but this is the first time whole 
trees have been gassed to make them blossom at the de- 
sired time. 


GRASSHOPPERS IN COLORADO AND 
KANSAS 


INVADING millions are on the march, carrying a threat 
to the crops of eastern Colorado and western Kansas. I 
have seen them trekking across the plains, almost as if the 
earth itself in this dustbowl region were moving. The pre- 
dicted plague of grasshoppers has arrived. Ranchers and 
farmers of this region are joining state and federal offi- 
cials in poison warfare against them. 

The grasshopper of the plague hereabouts is small. 
This long-winged grasshopper of the plains, entomologi- 
cally known as Dissosteria longipennis Thomas, is now 
only a half to three-quarters of an inch long. He is dust- 
gray in color, and when he jumps he shows yellow, green 
and brown splotches and a cream-yellowish belly. His lack 
of size is made up for by numbers. Dozens and scores are 
found in a square foot, which means millions per acre in 
the thicker, larger hordes. 

At the Denver meetings I heard of the grasshopper 
invasion growing more serious hour by hour. At Hugo, 
Colo., I joined an anti-grasshopper council led by F. A. 
Anderson, agriculture extension director of Colorado. 
With him and the Lincoln County agent, D. L. Me- 
Millen, I saw the monotonous, persistent advance of the 
grasshoppers across yellow- and red-flowered cactus-studded 
ranges from which the wind constantly whipped up fine 
dust. I charged through the millions of hoppers with an 
automobile that killed hundreds with each turn of a tire. 
Heavily traveled Route 40 is swarming for a distance of 
five miles with grasshoppers hurrying to more food. It is 
a swift and earnest march for these migrating grass- 
hoppers just now. They put one foot in front of another 
and jump only when they are scared and really must. The 
aviation phase of their advance is still to come, due not 
long after the beginning of July. When they do fly they 
will travel much faster and be more dangerous. At pres- 
ent they are moving a matter of miles per day. One curi- 
ous person here painted some of them with luminous paint 
and found that that particular army traveled two and 
one-half miles in an eight-hour period. Just where they 
came from this year the insect experts could not tell me. 
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Those I observed were headed north, and that may mean 


that they were hatched farther south in Colorado. 

The only way to attack them now is by means of 
poisoned food. I saw great troughs of old sawdust, bran 
and deadly sodium arsenite being mixed. This bait is 
spread in the fields in the path of the advancing hoppers. 
S. C. McCampbell, extension entomologist of Colorado, de- 
signed a mechanical spreader for this bait, with which 
three men can distribute as much as 25 men with shovels. 

In this respect there is a shortage of material and men, 
despite the whole-hearted aid with trucks and men of the 
U. S. Soil Conservation Service forces. Dr. H. H. Bennett, 
its chief, motored through here and pledged continued aid 
to agents and commissioners of nine Colorado counties 
assembled. I was told that Army regulations have pre- 
vented nearby CCC camp men from joining in this war 
that is of more than local importance. The danger in 
handling the poison used is the reason given for with- 
holding CCC aid. 

Dr. E. D. Ball, state entomologist of Arizona, stated at 
Denver that grasshoppers normally get a quarter of the 
grass on the ranges that stock should be eating. They 
will get much more than that this year. 

—WATSON Davis. 


ITEMS 

THE great planet Jupiter is now visible throughout the 
night. For many months the earth has been swinging 
closer and closer to its giant brother, and at 3: 00 A.M., 
eastern standard time, July 15, the two orbs are but 
384,592,000 miles apart. Because it is so close, relatively 
speaking, Jupiter is now unusually bright, and can easily 
be found in the southeastern sky during the evening. At 
midnight it is directly south. The earth encircles the sun 
at an average distance of 92,870,000 miles, while that of 
Jupiter is 483,200,000 miles. But instead of going around 
the sun once a year, like the earth, Jupiter goes around in 
nearly twelve years 


A 10-MILE-LONG deposit of soapstone, including solid 
hills of the mineral, have been discovered in Wake County, 
North Carolina, in a WPA project directed by Edgar B. 
Ward, North Carolina geologist. Millions of tons of the 
mineral, formed millions of years ago by volcanic erup- 
tion, will form a great reserve which some day will supply 
material for a profitable industry. It has been used in 
the past for the tops of laboratory tables, for hearths and 
mantles, flooring, laundry tubs and sinks. 


FANTASTIC prices were paid in the Netherlands in 
the seventeenth century for rare bulbs. Among those 
most highly prized were bulbs that gave rise to flowers 
with ‘‘broken’’ colors—contrasting patches of color in 
certain parts of the petals. ‘‘Broken’’ tulips have since 
come to be recognized as a disease, but what caused this 
abnormal patterning remained a mystery. Now, Dr. 
Frank P. McWhorter, of the U. 8S. Department of Agri- 
culture, reports that ten years of study have proved 
‘‘breaking’’ to be due to the interaction of two virus 
diseases. Dr. McWhorter, working at the Oregon bulb 
station, found that Virus I removes color from tulip 
petals and causes mottled foliage. A fairly pure virus 
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soon kills the plant. Virus II adds color and dogg net 
seem to injure the plant. Equal parts of Virus | and 
Virus II cause symptoms almost as severe as Virus | 
alone. But when a mixture of ten parts of Vir, I 
and one part of Virus I is injected into healthy Plants 
it causes a typical ‘‘breaking.’’ If the infecteg tulip 
lives and divides, the two are in working balance, 


OrriciALs of the Japanese Government Railways hare 
been puzzled for many years by reports from yariog, 
parts of the country that the rails of tracks under opers. 
tion were found to shorten in length with time, De. 
siring to probe the reports, the laboratory of the Japanoy 
Government Railways dispatched experts to a track whig 
had not yet been opened. For several years, while they 
were in operation, the small rails were measured oyq 
and over again. Yoshiji Hiramatsu, head of the investi. 
gating group, offers a fact and a conjecture. Fact: tha 
the Japanese Government Railways’ web of rails eq). 
tracts at the rate of several miles a year, quite apart 
from temperature fluctuations. Conjecture: that th 
principal cause of this phenomenon is train vibration, 
which removes the initial stresses. | 


Now available through the U. S. Forest Producy 
Laboratory, at Madison, Wis., to any nurseryman in the 
country, are the plans for a cone kiln designed to obtaiy 
the ripe seed cones of evergreen trees in half the tin 
required by older equipment. Practically fireproof, the 
kiln has low maintenance and depreciation costs, anj 
boasts adaptability to the varying conditions necessay 
for drying seed cones ranging in size from tiny hemlock 
cones to long sugar-pine cones. With comparatively little 
expense, viable seeds suitable for immediate planting or 
for storage are obtained readily by circulating through 
the cones large volumes of air, with controlled temper 
ture and relative humidity. Kiln walls and ceiling pa 
els are attached to a steel frame, which supports two 4 
inch overhead electric dise fans and steam heating coil 
If steam is not available, an ordinary house boiler wi 
supply enough heat. The seed cones are spread on Wit 
mesh trays, 3 by 4 feet, nested on top of one anotlit 
Thirty-three to 35 bushels of cones is the capacity. ‘Tht 
first kiln of this type has been installed at nursery heal 
quarters of the Ozark National Forest in Arkansas. 


PREVENTING silicosis by adding dust to the air soul 
like a strange paradox, since silicosis is the lung discs 
resulting from breathing dusty air containing silica pa 
ticles. Yet prevention of this disease, to which a wl 
lion or more American workers are exposed, may in futw 
be accomplished by fighting dust with dust. This is 
possible solution of the silicosis problem suggested } 
results of a mineralogical study by R. C. Emmons, p" 
fessor of geology, and Ray Wilcox, of the University 
Wisconsin. The idea is to add protector mineral du 
to the air containing silica dust, Seavenger cells ful! 
tion poorly in removal of colloidal silica or any pure ™ 
eral dust. However, inhalation of one or more additiom 
dusts, whose electrical charges are opposite to that 
the noxious material, may result in aggregation of 4 
dusts into large particles which can be normally remot 
before chemical action occurs. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE VELOCITY OF SHOOTING STARS 


NEw proof that many of the brightest meteors that 
blaze through the atmosphere are not aimless cosmic 
‘‘tramps’’ but are in reality minute rock planets travel- 
ing, like the earth, in orbits around the sun, has been 
reported by Dr. Fred L. Whipple, of the Harvard Ob- 
servatory. 

A feature of Dr. Whipple’s investigation has been the 
successful use of a ‘‘meteor speedometer’’ in recording 
the terrific speeds of these shooting stars during the few 
seconds when they blaze out against the friction of the 
upper air. The complexities of computing the meteoric 
orbits also required the Harvard observers to undertake 
the intricate task of photographing the fiery paths of 
these bodies simultaneously with two widely separated 
telescopes. 

In fifteen months of sky patrol, six of the bodies were 
‘‘caught’’ by the two cameras, and data secured from 
which the distance, height, direction of motion, speed and 
orbit could be determined. Computing the masses of the 
meteors through measures of the braking effect of the 
earth’s atmosphere on them, as shown in his ‘‘speed- 
ometer,’’ Dr. Whipple found that the bodies observed 
ranged from several pounds for the slowest meteor to an 
ounce for the fastest. Their speeds in the atmosphere 
varied from nine to fifty miles per second. 

Orbital computations have been completed for five of 
the observed bodies, Dr. Whipple reported. Four of these, 
he found, had been moving in small elliptical orbits about 
the sun, and were therefore members of the solar system. 
The fifth body had been moving in a hyperbolic orbit, 
indicating an origin in interstellar space outside the solar 
system. The hyperbolic meteor was calculated to have 
had a speed of twenty miles per second before it came 
into the sun’s gravitational attraction. This speed is only 
slightly greater than the average speeds of the stars. The 
meteor cameras were placed twenty-four miles apart, one 
at the Cambridge station, and the other at Oak Ridge, in 
Harvard, Mass. The telescopes are the regular sky-patrol 
type in common use, and for this study were both trained 
at the same point in space, some fifty miles above the 
earth’s surface. The ‘‘meteor speedometer,’’ in the shape 
of an electrically operated ‘‘wind-mill camera,’’ was at- 
tached to the Oak Ridge telescope. The main feature of 
this instrument is a set of fan blades revolving in front of 
the camera lens, interrupting the sky picture twenty times 
per second. When a meteor flashed down in front of the 
lens, its trail was cut twenty times for every second it was 
visible, and measurement of the artificially produced seg- 
ments in the trail provided a precise indication of velocity. 
Dr. Whipple said that the underlying principle of this 
‘<sneedometer’’ has been understood for many years, but 
because of various difficulties involved in its use, precise 
results have not been obtained by this method before. 

The great distance between the two observing cameras 
was necessary to give a long enough ‘‘base’’ for geo- 
metric computations from the photographs of the position 
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and movement of the bodies. Dr. Whipple found tha tholgmmmeand St 
midpoints of the visibility of the meteors came at altitudegimmmner’ 7 
ranging from forty to seventy miles. The faster mete,mmmot the 
were observed at higher altitudes, which is exactly What bloited 


we should expect because the greater air friction of fag.,jm The 


moving bodies would cause them to become visible ,imms, 
higher altitudes where the air is rarer. The metegimmstion 
photographed would have appeared brighter than Mars ;jgmmwbich 

the naked eye and were therefore much brighter and largerlammmetSS-P 
than the average. pf ston 
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MINERAL SOURCES IN PREHISTORIC Timp 


WHENCE did the ancient world draw its supplies of 
gold? New light on this interesting problem has bea 
shed by the discoveries of a Russian expedition to Kaz 
stan in Central Asia sent out by the Soviet Government, 

Large quantities of this precious metal—no less attr 
tive to the peoples of antiquity than it is to the modey 
world—have been discovered from time to time in thg 
tombs and burial places of prehistoric times in Mesop 
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tamia, Egypt, Crete, Greece, especially at Mycenae, Italy i 
and in a lesser degree, in northern Europe. The jewelyfi, yop 
ornaments and vessels of gold, which were used by king, 1 
and nobles of their courts in their lifetime and accongiM, 0, 
panied them to their graves, are now to be seen in numbeg..:. y 
in showcases of our modern museums, atta 

It is of great interest and importance to archeologist 1.04 
to be able to trace not only gold, but also other miner ,, 7, 
and material used by primitive and prehistoric man (i, 0) 
their sources. If they succeed, this affords a valuable clu; ,.;1) 
to cultural contacts and commercial relations of peoples i. 1, 
the early world. Study of these contacts has alreilgp,,,. 


shown that intercourse was far more frequent and ft 
wider in extent than had been thought in early studies 0 
archeology. 
Archeologists for some time past have been trying | 
identify the source of copper found in quantities in t™,.,;, 
late Stone and the Bronze ages at Ur and other sites WM... 4. 
Mesopotamia, through the nickel content. Nickel is rar), 
present in the known sources of copper of those er 
Though certain sources are possible, identification is 1 
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Some of the ancient gold in Egypt has been identifiqi™n,, — 
as coming from Transylvania. And a year or tW0 “Mp4. 
Sir Flinders Petrie, Egyptologist, identified a gold Ts hea 
ring, which he found when excavating at Gaza, as com... 


from Ireland in the second millennium B. C. At that tim 
people of Ireland were beginning to exploit the rich si 
of gold from the Wicklow Hills, which was the mater 
of so much of the characteristic Celtic art of the Brow 
and Iron ages. mmer - 
The Kazakstan mines, which now add another to “i least 
known sources of gold, were worked in the Bronze “Wi... 
Although tools of bronze have been found, the ma jorit 
were of stone or bone. The quantity found suggests thi 
possibly hundreds of workers were employed. There® 
no iron tools, 


Ves 0} 
alls to 

be in 
bharies 


THI 
Maxrn 
rity an 


| 
\@ 


jour 16, 1937 


By an accident, two skeletons of the miners have been 
served. They were killed by a fall of the roof. One 
seleton When found had a necklace of glass and clay 
Be jcads ground the neck. In his hands were a bronze chisel 
ae, j stone hammer. These skeletons show that the miners 
ore not of Mongolian race. This, in view of the location 
¢ the mine, suggests that the gold may have been ex- 
bloited by foreigners. 

The mines were inter-connected by underground pas- 
mages, some nearly 500 feet long. They had natural venti- 
ation and were lighted by fat in shallow bowls, some of 
Which have been found. Props were provided by stone 
oss-pieces. A primitive ore crushing plant, constructed 
f stone slabs and hammers, was found close by. 

A further expedition is being sent out to continue the 
amination of the mines and the extraction of ore, which 
as not exhausted by the ancient miners.—E. N. FALLAIZE, 
oyal Anthropological Institute of London. 


BOTANICAL COLLECTING IN NORTHERN 
CANADA 


PireE ARTHEME DUTILLY, of the Oblate Missions, has 
been away from the Arctic for a winter and spring, while 
e worked up his collections and notes in the laboratories 
f the Catholic University of America in Washington, 
.(. He will botanize this summer in the region around 
fe northern end of Hudson Bay. He has been there be- 
pre. His trips have taken him along all the Arctic coasts 
f(anada: around Labrador, in Baffin Land, on the Kee- 
atin Peninsula, across the long coast of the Northwest 
aritories, up the Mackenzie and Slave rivers. He has 
lucked Arctic poppies growing through the snow at Lati- 
de 76 North on Ellesmere Island, and pulled up trees by 
e roots alongside the Alaskan boundary. (The birch 
nd willow trees of the Arctic coast never grow more than 
x inches high.) 
Pire Dutilly spent four years in the Arctic before he 
came out’’ to where he could get at library and labora- 
ry facilities, arrange his specimens and send them to the 
rharia that are to house them. 
He expects to write a book on the plant ecology of the 
ntic. He has seen some interesting things that still 
ait telling. For example, there is the matter of foliage 
lor. Arctic plants tend to be purple instead of green. 
ehigher the latitude the deeper the color. Pére Dutilly 
n tell, from looking at another man’s specimens, about 
bw far north they grew. His rule might be summed up: 
The norther, the purpler.”’ 
Plants, however, are not the whole of his interest. Es- 
mo health, he reports, is being badly undermined by the 
tosene stoves which the traders have introduced. The 
= es overheat the snow igloos in winter, changing the 
ills to ice, which lets the heat escape. The traders can 
it be induced to stop selling stoves and kerosene, so mis- 
aries are showing the Eskimos how to set up their 
mmer tents of skin inside the igloos and thus prevent 
# least part of the damage to the snow walls—FRANK 


HONE. 
THE KEEPING QUALITY OF DRUGS 


MAKING drugs right, so that they meet standards of 
rity and potency, is only half the pharmacist’s or manu- 
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facturing druggist’s job. The other half is to make drugs 
which will keep their potency. The importance and some 
of the difficulties of the problem can be illustrated by the 
following research reports. 

Digitalis tinctures, on which many heart disease pa- 
tients depend for their lives, lost from 10 per cent. to 50 
per cent. of their strength within a year, tests on frogs 
showed. Yet Dr. H. H. Haag, professor of pharmacology 
at the Medical College of Virginia, found that many of 
these same tinctures when tested on cats showed no loss of 
strength. 

Further data have been obtained by Dr. James C. Munch 
for the American Pharmaceutical Association. Fifty gal- 
lons of a tincture were made and bottled under commercial 
conditions for this research. Tests every 3 months for 2 
years and then once a year for 7 years were made. For 
3 years the tincture lost from 10 per cent. to 15 per cent. 
of its potency every year. Then the potency stood still 
fur several years, followed by an increase in strength. 
This ‘‘old’’ tincture of digitalis was found useful when 
given to patients needing the drug to save their lives. 

Ragweed and timothy pollen extracts are used in testing 
for hay fever and asthma and also for treating these con- 
ditions. Dr, Herbert M. Cobe, of Temple University, 
found that strong pollen extracts lose their strength 
within 6 months to a year when stored at ice-box tempera- 
ture. When stored at room temperature for a year or two 
the material is apt to be worthless. 

These and similar problems were discussed at a recent 
symposium during the annual meeting of the Pennsylvania 
Pharmaceutical Association.—J ANE STAFFORD. 


A POSSIBLE NEW TREATMENT FOR 
DIABETES 


A BRIEF, preliminary notice in the pages of a leading 
Hungarian medical journal forms the first step in what 
may some day be a new way of treating diabetes. If the 
findings, announced by Professor Albert Szent-Gyorgyi, 
biochemist of Francis Joseph University at Szeged, Hun- 
gary, who was a discoverer of vitamin C and the newer 
vitamin P, in Orvosi Hetilap, are substantiated by further 
experience they may revolutionize the treatment of the 
disease by enabling therapy by mouth instead of by 
injection. 

A long known drug, one of the fatty acids, known as 
amber-acid, appears to have the power to combat the aci- 
dosis condition which is the dangerous end result of dia- 
betes. The drinking of a solution of amber-acid (or tak- 
ing it by capsule because of its disagreeable taste) has 
checked the acidosis in clinical tests performed at the uni- 
versity by Dr. Andreas Koranyi. Although only a small 
number of cases has been treated the results have been so 
astounding that the findings are now being made available 
to the medical profession. 

Taking amber-acid by mouth is not a substitute for the 
secretion of insulin by the human pancreas, the lack of 
which causes diabetes. Rather the new drug aids cases of 
diabetes unimfluenced by, or little influenced by, the use 
of insulin. In the clinical tests of Dr. Koranyi patients 
were fed a diet rich in fats to create the acidosis. When 
the acidosis appeared the patients then drank solutions of 
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the amber-acid in tap water. It is also given in capsule 
form. An initial dose of 10 grams was later reduced to 
one gram for severe cases or a half gram in light ones. 
In one out of four cases slight traces of acetone persisted. 
In the case of a 42-year-old woman, suffering for years 
from the malady which increased despite insulin treat- 
ment, a prompt and favorable reaction was produced. 
The chemical structure of amber-acid contains four car- 
bon atoms and the formula of the drug is the following: 
COOH-CH,-CH,-COOH, (C,H;0,). 


THE USE OF MOTION PICTURES IN 
SCIENCE 


Movies to the millions mean entertainment. But they 
are also becoming a most useful tool to science. As new 
dimensions of cinematographic sight are developed, usu- 
ally under the primary incentive of making the movies 
more startling and interesting, scientists apply them to 
their researches. 

Color, now relatively easily obtainable in amateur or 
16 mm film, is allowing operations to be recorded in faith- 
ful reproduction and with more fidelity so that future sur- 
geons can study and view repeatedly the best techniques. 
Flowers, animals and insects, chemical experiments with 
color reactions and a thousand other happenings are now 
captured in color as a record and for later study. 

Perspective or depth in movies promises to be added to 
color in the near future. This is accomplished by taking 
two stereoscopic pictures simultaneously by polarized light 
of two different orientations, and then viewing them with 
the aid of glasses that sort out one kind of light for one 
eye and the other for the other. 

X-rays have been wedded to the movies. Not only the 
common variety used in medicine and industry are used 
for x-ray movies, but softer rays allow scientists to record 
the internal workings of creatures too delicate in structure 
to be caught by the ordinary hard x-rays. An x-ray view 
of a woman’s digestive process was recently filmed at 
Rochester. 

Slow motion pictures allow the dissection of what hap- 
pens in less than the wink of an eye. High speed cameras 
with film moving 70 miles per hour and taking 1,500 pic- 
tures a second (ordinary movies are about 16 per second) 
are in almost routine use in ballistic and other researches. 

And movies, both sound and silent, give psychologists 
an indisputable way of recording the results of the experi- 
ments, whether they are on monkeys or babies.—WATSON 
Davis. 

ITEMS 


F. L. WELLMAN, of the U. S. Department of Agricul- 
ture, reports that celery in the great vegetable-growing 
region of Florida is afflicted with a mosaic disease that 
mottles the leaves, makes the stalks watery, and in general 
ruins the bunch. It is a virus disease, carried by an insect. 
Certain weeds near the fields have been found to be reser- 
voirs of the virus. Thorough removal of these weeds in a 
zone 75 feet wide has cut down the attacks from a high of 
90 per cent. to almost nothing. 2 

Fossius collected by M. K. Elias, of the Kansas Geo- 


logical Survey, testify that grass waved in the West fifteen 
million years ago. It has long been assumed by geologists 
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that grass existed then, for fossils of wild horses and 
other mammals with grass-eating types of teth are foung 
in abundance in the region. But until Mr. Elias mage hig 
discovery there was no direct evidence. Most of the fossil 
show short grasses with small seeds. However, in the later 
part of the period studied there were grasses with so, 
larger than those of modern wheat. 


ASTRONOMERS are continuing their watch oy thel 
‘‘Fourth of July’’ comet first reported by Professo, P, 
Finsler, of the University of Zurich, Switzerland. Reports 
to Science Service from Dr. Harlow Shapley, director ¢ 
the Harvard Observatory, report that Dr. Hamilton y 
Jeffers, of Lick Observatory, California, has been 9p. 
serving the new faint sky object. The newest obserys. 
tions show that the comet has moved from its originally 
discovered position of right ascension three hours, uid 
minutes and 52 seconds and declination, north, 39 degrees 
and 35 seconds to the following position: right ascensigy 
three hours, nine minutes and 8 seconds and declination, 
north 40 degrees, 32 minutes and 35 seconds. Averaging 
the motion for the three intervening days between obser. 
vations shows the comet’s daily motion to be about 9 
seconds of are in right ascension and about 31 minutes of 
are in declination. 


CONFIRMING earlier scientific ‘‘suspicions,’’ Dr. Harlow 
Shapley, director of the Harvard Observatory, has an. 
nounced the discovery of a vast, sprawling cosmic dust 
cloud near the north pole of the sky, obscuring and redder- 
ing the light from stars in this area. While such dust 
clouds in the sky have been found in the Milky Way itis 
unusual to find one far removed. The discovery wil 
probably mean that the established values for magnitudes 
and the colors of stars in the polar region will need cor. 
rection. The polar dust cloud in space was found by 
studies of stellar photographs in a survey directed by Dram 


Shapley and Miss Rebecca Jones. The cloud region is is ¢ 
about two astronomical degrees in diameter and removed fea 
some three degrees from the North Pole of the sky. Be clir 
sides being irregular in outline, the cloud is also probably oe 


irregular in its blocking effect on the light from mor 
distant stars. The presence of the cloud leads one to sus 
pect a lack of transparency throughout this region, wher? 
starlight is not only cut down in intensity, but is affected 
differently for different wave-lengths, with the result that 
star colors will be abnormal. 


EXAMINING hundreds of human brains, a Soviet anatd 
mist, Gregoire Levin, of the Bekhterev Institute for Broil 
Research in Leningrad, has discovered that supp0st 
‘‘signs of inferiority’’ exists in brains of prominel 
civilized personalities just as frequently as in brains? 
benighted savages. His verdict, which deals a blow to tit 
hope of science to find visible reasons for inferiority # 
human brains, is reported in the forthcoming issue of Th 
Journal of Physical Anthropology. M. Levin checked 4 
on six of the supposed signs of inferiority, which *" 
often pointed out in brains of primitive peoples, ' 
brains of mental defectives. He concludes that no speci 
racial characters have yet been detected in the structt! 
of the brain. ‘‘The whole subject,’’ he says, ‘‘ demands 
thoroughly expert and adequate determination in 
future.’’ 
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+ Senning—Laboratory Studies in Comparative Anatomy 

porns By W. C. SENNING, Cornell University. McGraw-Hill Publications in the Zoological Sci- 
ences. 195 pages,‘6x9. $1.75 


bag This manual comprises a rather extensive set of systematic studies on the shark, Necturus, and the 
vam cat, selected and arranged to give a thorough introduction to vertebrate anatomy. Directions are 
aly unusually full and complete. Where a thorough knowledge of definite structure is to be gained only 


‘sir@ml through a knowledge of its development, brief developmental accounts have been included. 


“ll Outline Drawings for Laboratory Studies in Comparative 


‘ion, 


ig Anatomy 
By W. C. Sennine. 60 plates, 8$x11. $1.50 


; 8 
S0fM \ distinctive feature of the manual described above is this set of outline drawings. By their use 
nuch time ordinarily spent in drawing can be devoted to more complete and careful studies than 
f would otherwise. be possible. For many studies mere outline drawings to be completed by the 
| student are provided, so that the desirable training to be gained by the student in making his own 


drawing is not entirely eliminated. 


Trewartha—An Introduction to Weather and Climate 


By GLENN T. TREWARTHA, University of Wisconsin. McGraw-Hill Series in Geography. 

372 pages. $3.00 
The purpose of this book is to meet the need for a brief introductory text covering the field of 
| weather and climate. It is written from a climatic rather than a meteorological point of view and 
is designed to provide an outline for a general introductory course on the atmosphere. A distinctive 
feature of the book is the fact that it combines in one volume the physical and regional elements of 
climate. Another feature is the recognition made of the new methods of weather analysis by air-mass 
methods. The inclusion of bibliographic outlines at the end of each chapter in Part I is also 


noteworthy. 


Loomis and Shull—Methods in Plant Physiology, A Laboratory 
Manual and Research Handbook 


By Watrer E. Loomis, Iowa State College, and Cuartes A. Suny, University of Chicago. 
With a chapter on statistical methods by Grorac—E W. SNEDEcOR, Iowa State College. Mce- 
Graw-Hill Publications in the Agricultural and Botanical Sciences. 472 pages. $4.50 


This book is intended as a reference for teachers of elementary biology and botany, and as a hand- 
book of plant physiology methods for research workers in agronomy, botany, forestry, horticulture 
and other plant sciences. Thirteen chapters contain laboratory experiments covering the field of 
plant physiology and ranging in complexity from simple demonstrations to research techniques. 
There are nine chapters dealing with chemical and physical methods for plant physiology studies. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SEVENTH STAR OF THE PLEIADES 

CORROBORATION of a world-wide legend, rooted in 
ancient mythology, that once the six resplendent star 
‘‘sisters’’ of the Pleiades numbered seven, has been 
offered by Dr. William A. Calder, of Harvard Observa- 
tory. The star ‘‘Pleione,’’ identified by astronomers as 
‘*Number Seven’’ of this group, has been suspected in 
the past as the mysteriously disappeared sister, and care- 
ful comparative measurements of stellar magnitudes in 
this region by Dr. Calder tend to confirm this suggestion. 

Pleione was observed to diminish in light about a sixth 
of a magnitude in a slow continuing decline during the 
winters of 1935-36-37. Before this investigation, slight 
changes in the brightness of certain members of the group 
had been suspected. In this study, Harvard cameras 
utilized a potassium-hydride photoelectric cell, permitting 
very exact detection of slow or minute variations in the 
star light. In all, the relative brightnesses of twenty-five 
of the most conspicuous stars in the Pleiades region were 
observed during the three winters of the survey. The 
report includes a reminder, which is not elaborate, that 
the spectrum of Pleione formerly had emission lines and 
resembled that of P Cygni, a star that was at one time a 
nova. In recent years the bright lines of Pleione have 
disappeared. 

‘*That some change has taken place in the Pleiades 
is borne out by tradition,’? Dr. Calder pointed out. 
‘* Almost all nations of the earth have legends about the 
‘seven who are now six.’ The surprising universality of 
this impression is difficult to explain unless a now di- 
minished seventh Pleiad formerly was conspicuous.’’ Six 
Pleiades are normally visible to the unaided eye, but 
under exceptional conditions double this number have 
been noted. Telescopes show a population of several 
hundred stars which, for the most part, are members of 
a physically related aggregation, as is shown by a general 
unanimity of motion. 


PROGESTIN, OESTRIN AND PREGNANCY 


IMITATION pregnancies produced in experimental ani- 
mals by small pellets of paraffin are yielding new light 
on the delicate balance of the animal body during the 
growth of the embryo. In addition, the réles played by 
the two hormones, progestin and oestrin, receive new sig- 
nificance in view of a report by Dr. S. R. M. Reynolds, 
of the Long Island College of Medicine, to the biological 
symposium at Cold Spring Harbor, N. Y. 

Tiny cylinders of paraffin were anchored in the uterus 
of a rabbit whose ovaries had been removed. Suspecting 
that these paraffin pellets might have a stimulating or 
irritating effect on the walls of the uterus the rate of 
growth of the walls was carefully measured. When the 
pellets of paraffin were too small no growth occurred. 
There was no stimulation to growth. When the pellets 
were too large, also, there was no growth. In this latter 
case it is believed that excessive stretching of the walls 
cut off some of the blood supply and thus limited the 
available food to the tissues. 


For the special and rather critical size of pellet, hoy. 
ever, a growth of the walls of the uterus occurreg just 
as it would during real pregnancy. In a rabbit under. 
going this imitation pregnancy, Dr. Reynolds found tha 
injections of the so-called female sex hormone stopped 
the growth of the walls of the uterus. In contrast, pro. 
gestin, given off by the follicles which have liberated eggs 
seemed greatly to sensitize the tissues and promote thei: 
growth. Thus, during the development of the embryoni 
rabbits, there seems to be a device that at first will alloy 
growth to meet the increase of size and then finally wij 
stop the growth of the uterus so that it no longer is abjp 
to retain its contents and birth results. 


SILICOSIS 

Tiny traces of aluminum dust added to the already 
dusty, silica-filled air breathed by certain classes of miners 
may some day stay the ravages of silicosis. This is the 
suggestion implied in the medical report of investigators 
and physicians at the University of Toronto, appearing in 
the current issue of the Canadian Medical Association 
Journal. 

Technical and financial guidance of this research ar 
shared by Sir Frederick Banting, discoverer of insulin, 
and J. P. Bickell, president of the MeIntyre Porcupine 
Mines, Ltd., of Schumacher, Ont. J. J. Denny, metal- 
lurgical engineer, and Dr. W. D. Robson, chief surgeon | 
of the McIntyre Mine, and associate professor Dudley A. 
Irwin, of the department of medical research at the Uni 
versity of Toronto, have reported as follows: (1) The 
addition of small quantities of metallic aluminum dust 
almost completely inhibits the solubility of silicious mate: 
rials in a laboratory beaker. (2) Rabbits dusted with 
quartz to which less than one per cent. of metallic alumi: 
num dust had been added showed practically no fibrosis, 
while control rabbits, dusted with quartz alone, showed 
well-developed silicosis. Discovery 1.suggests that the 
addition of the aluminum reduces the ability of the silica 
to go easily into solution. Soluble silica has previously 
been recognized as a factor in the dangerous pre-silicosis 
phase. Discovery 2 bears out the first finding, but uses 
the more decisive animal experimentation criterion as 4 
test. Results in test tubes and those on living animals 
sometimes fail to show comparable results as they did im 
this case. 

Behind these two simple but striking and significant 
results lies a trail of theory and research that goes back 
to 1930 and to a report by Sir William Bragg, published 
in a little-known and highly-specialized German technical 
journal devoted to the structure of crystals. Sir William 
described the probable molecular arrangement of freshly 
fractured quartz and a fellow Englishman, P. Heffernat, 
suggested that the possible cause of acute silicosis arose 
from the unsaturated oxygen atoms present in such 
freshly broken quartz. These dissatisfied oxygen atoms, 
as it were, might join to the lung tissues and hence bring 
the start of silicosis. After crediting Bragg and Heffer 
nan for prior work the following statement is made: 
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This (Heffernan ’s hypothesis) suggested to us that if 
the ynsaturated oxygen atoms could be satisfied with 
yascent hydrogen it might diminish the toxicity of silica 
in tissue and change a fibrosis response into a simple 
foreign body reaction. 

Laboratory test tube experiments came first, but just 
about a year ago animal experiment was started with 13 
rabbits which, for six months, lived in a world of silica 
just. Seven rabbits breathed the silica with a tiny trace 
of powdered aluminum dust added. The other six 
jreathed the silica dust alone. At intervals up to six 
nonths the lungs and other organs of these animals were 
gat to Dr. Irwin for pathological examination in his 
laboratories at the University of Toronto. In the con- 
trol animals, breathing the quartz dust alone, the gradual 
onset of silicosis with its characteristic and spreading 
fbrous growths in the lungs could be traced. In no case 
did a similar reaction show in the animals breathing the 
quartz dust plus the aluminum powder. Both groups 
of animals had large quantities of dust in their lungs, of 
course, but in the group breathing the quartz-aluminum 
mixture the lungs had reacted in simple fashion as they 
do when any dust is breathed. This well-known condition 


B is called a ‘‘foreign body’’ reaction and it is definitely 
not linked to silicosis. 


It is suggested that a virtue of using metallic alumi- 
num dust as a silicosis preventive is that its specific 
gravity is almost exactly the same as that of quartz itself. 
Thus if aluminum dust is mixed with quartz dust it will 
stay suspended in the air an equal length of time. In 
conclusion the authors write: ‘‘We are of the opinion 
that the aluminum reacts as in the beaker, when taken 
into the lung with the dangerous dusts. That is, that the 
rapid initial rise and concentration of the solution of 
the silicious material is inhibited, thereby preventing de- 
generation of the dust cells and the production of fibrous 
tissue. Due to the remarkable results obtained in the 
quartz and aluminum treated rabbits in conjunction with 
the beaker results, it seems reasonable to assume that 
metallic aluminum in small quantities administered in a 
similar manner will prevent other forms of pneumo- 
coniosis, such as asbestosis, etc.’’ 


INSECTICIDES AND PUBLIC HEALTH 
NEED for development of new insecticides harmless to 
man and domestic animals is stressed editorially by the 
Journal of the American Medical Association in com- 
menting on a recent death from eating apples from which 
poisonous spray residue had not been completely removed. 
Cabbage bought in a public market in the southeastern 
part of the United States was found to contain from 
1.02 to 0.45 grain of arsenic and from 0.09 to 1.24 grains 
oflead per pound. From 1 to 2 grains of arsenic may be 
poisonous and even fatal to an adult. The person who 
ate a pound of these cabbages would be getting from a 
fourth to one half of a fatal dose of arsenic. In addition 
he would be receiving the poison of lead and this accumu- 
lates in the system, gradually breaking down the health. 
The hazard is unfortunately not limited to the eating 
of spray left on the vegetables. Water supplies, cattle 
feed, and the soil itself is contaminated. Vegetation 
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grown on the contaminated soil gradually takes up the 
poisons. In some regions, stock raisers have been forced 
to go out of business. ‘‘One valley in the Pacific North- 
west has received as much as 7,000,000 pounds annually 
of lead arsenate for the past twenty years,’’ the report 
states. ‘‘Therefore perhaps 50,000 tons of lead arsenate 
has permanently contaminated the soil. Some assume 
that the spray residue is washed away by rains or is blown 
away by winds, but the evidence available at the present 
time indicates that this is not the case.’’ . 

Three rules that the physicians feel should be enforced 
legally on the producer pending the elimination of all 
poisonous sprays are: (1) Remove spray residues as com- 
pletely as possible from apples and other such fruits, 
preferably by hydrochloric acid rinse. (2) Do not use 
skins of sprayed fruits in making cider, vinegar, jelly or 
other products. (3) Never use lead arsenate or other 
arsenical sprays on vegetables such as cabbage, cauli- 
flower, Brussels sprouts, broccoli, spinach, kale, celery and 
snap beans that are eaten whole. 

The housewife, in addition, is urged to wash thoroughly 
all fruits and vegetables that may have been sprayed. 


THE DENTAL HEALTH EXHIBIT 

AN x-ray photograph of a man with 52 teeth, rings that 
chart tooth growth much as tree rings record tree growth, 
tooth decay produced by injection of a pituitary hormone 
—these and other scientific discoveries in dentistry were 
exhibited before more than 15,000 dentists at the annual 
convention in Atlantic City of the American Dental 
Association. 

Open to the public for the first time in its history, the 
dental health exhibit emphasized the warning of the 
council on dental therapeutics to ‘‘beware of pyorrhea 
eures which contain sulfuric acid, pumice and tar.’’ 
There was also official pronouncement that there is ‘‘no 
difference between tooth powders and pastes.’’ Evidence 
of the 52-toothed man was shown by Dr. George B. 
Winter, of St. Louis, past president of the American 
Dental Association. All were imbedded in the bone, 
some were almost microscopic in size and they had to be 
removed surgically. The man wore a complete set of 
artificial teeth, in addition. 

Jaw bones from the Egyptian pyramids allowed Dr. 
Winter to demonstrate to fellow dentists that ancient 
dwellers near the Nile suffered from impaired wisdom 
teeth. ‘‘Like men and women living to-day,’’ said Dr. 
Winter, ‘‘the Egyptians and other ancient people evi- 
dently suffered not only the inconvenience or pain that 
sucli teeth may cause when retained, but even deafness 
or insanity, which have been known to result from im- 
pacted wisdom teeth.’’ Dr. Isaac Schour, of the Uni- 
versity of Illinois, explained in showing his ‘‘tree ring’’ 
tooth study for the first time publicly, that rings in 
human teeth are associated with the rhythmic processes of 
growth and calcification. Living rats with caries in their 
teeth after seven weeks of endocrine gland treatment 
were displayed by Dr. M. T. Barrett, of Philadelphia. 


INVENTIONS AND NATIONAL ECONOMY 
THIRTEEN important inventions, in the opinion of the 
Science Committee of the federal National Resources 
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Committee, ‘‘may soon be widely used with resultant 
social influences of significance.’’ 

These inventions, as listed in a voluminous report, 
recently issued, treating technologie trends and national 
policy, are the mechanical cotton picker, which may dis- 
place millions of southern cotton-field workers; air con- 
ditioning equipment; plastics, which are chemically made 
materials substituting for wood, steel and other sub- 
stances; photoelectric cell, the ‘‘electrie eye,’’ that can 
substitute for human routine operations; artificial cotton 
and woolen-like fibers made from cellulose; synthetic 
rubber; prefabricated houses; television; facsimile trans- 
mission, by which pictures and messages are sent by wire 
and radio; automobile trailers; gasoline produced from 
coal, now commercially practised in Europe; steep-flight 
aircraft planes, such as autogyros and heliocopters and 
tray agriculture, or raising crops not upon soil but in 
tanks of nutrient solutions. 

An immediate study of these inventions and their ef- 
fects on our national economy is urgently recommended. 
This would be undertaken by experts in science, tech- 
nology, economics and other fields. Technological unem- 
ployment would be investigated by a special committee 
from government agencies. Science committees should 
be set up in the federal departments to investigate regu- 
larly the progress, trends and economic effects of science 
and invention. The necessity of a national resources 
board to plan for the whole nation is pointed out. The 
whole patent system would be reviewed by a group of 
social scientists and economists with a view to better 
adaptation of the system to changing conditions. 

The report was prepared by experts under the guidance 
of a subcommittee on technology with Dr. William F. 
Ogburn, of the University of Chicago, as chairman and 
research director, and President John C. Merriam, of the 
Carnegie Institution of Washington, and President Ed- 
ward C. Elliott, of Purdue University, as members. 

Among the findings are: The large number of inven- 
tions made every year shows no tendency to diminish. 
Inventions create jobs as well as take them away. Be- 
cause of increased productivity per worker, production 
of the nation this year would have to be increased 20 
per cent. over that of 1929 to have as little unemployment 
as existed then. Advance of many aspects of industry 
and the correlated technologies is dependent upon scien- 
tific research and discovery. If the contribution of re- 
search were reduced, the industries would tend to freeze 
in a particular pattern. From the early origins of an 
invention to its social effects the time interval averages 
about 30 years. 

ITEMS 


FINSLER’S comet, found by a Swiss astronomer on July 
4, can be seen in the northern sky with the naked eye, 
and by mid-August will be as bright as Megrez, the star 
in the Big Dipper where the handle joins the bowl. At 


that time it will be passing above the dipper and through 
the stars of the handle. Just now the comet is in Perseus, 
a constellation which can be seen low in the northeast, 
under the W-shaped group of Cassiopeia, about midnight. 
It is just bright enough to be seen as a fuzzy spot of 
light without optical aid if the sky is very clear and free 
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from smoke and glare. A small tail has been ob, 
by astronomers, and this might be seen with a py, 
binoculars, which will help in locating the ob ject, 

distance is about 110,000,000 miles, but in August jt 
be less than half as far away. As it approaches, thy 
will increase in prominence. About August 15 it yj 
nearest the sun, at a distance of about 79,000,000 yj 


THE solution of two century’s old mathematica] 0 
lem is reported by I. M. Vinogradov, of the Ux 
through the Tass Agency. The problem, first prop 
by the great mathematician Goldbach in the eighty 
century, consists of proving that each whole number, 
five can be presented in the form of a sum of three p 
numbers. Even as late as 1912 the Congress of My 
maticians at Cambridge, England, stated that the sc 
had not yet advanced sufficiently to solve Goldba 
famous problem. Vinogradov’s solution will be , 
lished in the Reports of the Academy of Sciences of 
U.S.S.R. 


AFRICA was once a vast forest-covered continent 
the present great deserts of Sahara and Kalahari ar 
result of a ‘‘drying up’’ of that part of the world. ] 
is the conclusion of Dr. Herbert Friedmann, curator 
birds at the Smithsonian Institution, after an exhausj 
study of bird specimens from Ethiopia and Ke 
Colony. There was a vast and rapid exodus from 
steppes of Asia to the then newly created African gm 
lands. Present-day life of the east African plains 
very similar to that which flourished in central and so 
central Asia during the Pliocene geological era before! 
great Ice Ages. The ostrich and other birds, such as! 
vultures, marabou stork, larks, cranes, etc., were oti 
nally Asiatic and came into Africa when the great ford 
disappeared. The present dense jungles of Africa: 
survivals of the primeval wilderness. 


A POWERFUL and spectacular ‘‘figure-eight’’ headiig 
for the locomotive of the crack train running betweé 
Chicago and Minneapolis-St. Paul is the latest means 
which, it is hoped, the death toll from grade crosii 
accidents can be lessened. Shining with 2,500,000 cani 
power the oscillating light is a vivid warning to motori 
that the high-speed train of the Chicago and No 
Western R. R. is approaching and that they should res 
the impulse to cross the tracks even if the train sett 
far away. The headlight is visible at night for # 
miles. But it is also used during the day and can tl 
be seen for three miles. The light casts a gyrating be 
of light on either side of the right of way for a distal 
of 800 feet in the shape of a figure eight. The motif 


of the light spot is caused by a motor-actuated reflect 
in the lamp which makes the beam undergo its weird, mij 


ing pattern. The beam shines down the tracks for 0 


2,000 feet and gives a warning to approaching motors 


when they are still 1,000 feet from the tracks. The !all 


is dimmed momentarily when another train is approaé 
ing. The new safety measure was adopted for the ‘‘ 40 


because it has an average speed of over 63 miles an ho 
and a top speed of more than 85 miles an hour. 
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A TREATISE ON HEAT—by Prof. M. 


In Press N. Saha, F.R.S., and B. N. Srivastava, 815 
pages, 257 diagrams and 2 plates, very 
Some Fundamental Aspects highly spoken of by Nature, Naturwissen- 
1, p | schaften, Soviet Journal of Physics and 
best authorities. Price 27 shillings in Eng- 
r b em “yt 
of land. American buyers can get the book 
: Symposium sponsored by the Section direct from the publishers by enclosing a 
his on Medics! Sciences of the American draft for $7.50 with the order and it will 
mber | Science at Atlantic City, N. J., De- reach them within a month. 
ree cember 29, 1936, to January 1, 1937 The Indian Press, Limited 
f Ma Published under the direction of the following committee Allahabad (India) 
of prominent workers in medical science: William Charles 
1e 8Cig White, Chairman; Vincent du Vigneaud, C. C. Little, Esmond 
oldbad R. Long, and Carl Voegtlin. Edited by Henry B. Ward. 
be The papers of this bring out the advances 
| recently made in cancer research by leading investigators 
2s of | along the three main approaches to the problem; namely, Syp hilis Sive Morbus Humanus 
biology, chemistry, and physics. This monograph represents ‘ 
an authoritative survey of the subject. A brief summary of This volume gives information indispen- 
a ah will be found in Science for February 5, 1937, sable to the scientist, whatever his bran ch, 
al Limited edition and essential to the education of every adult 
d. J Price, cloth, $2.50; paper, $2.00 interested in the family. 
Jot By Charles S. Butler, A.B., M.D., LL.D., Rear Admiral, 
haus ordere address —— Medical Corps, U.S. Navy. Cloth. Price $3. Pp. 1- 
| Ke XS with 19 illustrations. 
ee The Science Press The Science Press Printing Co., Lancaster, Pa., 
Distributors. 
laing Lancaster, Pennsylvania 


—WE DO TRANSLATIONS— = 


Technical and Scientific Translations 
from and into all languages 


Chemistry, Physics, Biology, Medicine, Metallurgy, 
Engineering, etc. We do translations of technical 
catalogues, circulars, manuscripts, scientific books. 
Abstracts, Rewrites of technical articles and patents. 

TRANSLATION AND RESEARCH BUREAU 
 —— 55 W. 42nd St., New York, N. Y. 


THE NATURE OF GROWTH 
FREDERICK S. HAMMETT 
Scientific Director 
The Lankenau Hospital Research Institute 
A provocative essay for students of Growth; for those interested in 
the relations between growth and human activities. May be used 
to advantage in seminars. 
61 pages For sale by 75 cents 

The Science Press Printing Company, Lancaster, Penna. 


QUEST 
GORILLAS 


By Proressor W. K. Gregory and H. C. RAVEN 
of The American Museum of Natural History 
and Columbia University 


“A Particularly Readable Volume” 


“Here is one of the very best books that has been published 
on African adventure. It ranks with that fascinating classic 
of Henry M. Stanley recounting his adventures in ‘How I 
Found Livingstone.’ . . . The authors have produced a par- 
ticularly readable yolume. The text is filled with observa- 
tions about contacts with the natives and the customs of 
tribes, with high spots of interest and humor. In addition 
to ethnological notes, there are stories of animal and plant 
life and vivid descriptions of jungles, lakes and mountains. 
.. . The authors go on to describe the search for and contact 
with the giants in a fascinating and thrilling fashion.” Ray- 
mond L. Ditmars in New York Herald Tribune Books. 


THE SCIENCE PRESS PRINTING CO. 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL JOURNALS, 
MONOGRAPHS AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 


WV Glasses? All makes, 


Sizes & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 
passes $1. upward. Repair work & goods 
guaranteed. 


DEN LORING, OWEGO,R.Y. 


271 text pages; 119 pages of illustrations. 
$3.65 postpaid 
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New Bedford, Massachusetts 
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SCIENCE NEWS 


; Science Service, Washington, D. C. 


PHOTOGRAPHIC DETERMINATION OF THE 
BOILING POINT OF METALS 


THE application of a new type of scientific camera 
that adds another ‘‘dimension’’ in its pictures to the 
problem of determining the temperatures at which vari- 
ous metals boil, was described at the Fifth International 
Conference on Spectroscopy, held recently at the Massa- 
chusetts Institute of Technology, by David Richardson, 
of the American Cyanamid Company. Perfection of the 
camera and its ability to detect tiny traces of elusive 
elements were announced by Mr. Richardson at last 
year’s conference. Essentially, the new camera is an 
improvement on the spectroscope and the major feature 
is the use of a moving photographic plate. 

The ordinary type of spectrum picture, made of the 
light given off from the atoms of the substances under 
analysis, is snapped in a manner to a large extent resem- 
bling that used in taking ordinary snapshots. By using 
a moving plate, however, instead of a stationary one, Mr. 
Richardson added the extra dimension, for the moving 
plate makes it possible for him to tell exactly what was 
going on at any instant during the exposure. It is virtu- 
ally as big an improvement over the ordinary spectroscope 
as moving pictures were over the old-fashioned stereop- 
tican. It is this advantage of the new technique that 
Mr. Richardson has utilized to determine the boiling 
points of metals. When the plate is moved during the 
time of the exposure, that an element is in the are can 
easily be determined by the location of the beginning and 
the ending of the spectrum lines of that element in the 
picture. 

It was found that those elements having low boiling 
points would appear early while those with higher boil- 
ing points would need more excitation to cast their lines 
and would appear later. Thus it is possible to arrange 
all the spectroscopic elements in order, in accordance 
with the time they appeared in the picture, and hence 
according to their boiling points. Correlating these data 
with boiling points of elements for which this property 
was known, Mr. Richardson has completed a comprehen- 
sive table of the boiling points of various elements that 
is expected to be of considerable aid to all investigators 
working in this and related fields. 

The chief advantages of the new method are the ex- 
ceptionally small sample of a metal needed for the inves- 
tigation, the permanent record obtained, the certainty of 
identification of various elements, regardless of others 
present at the same time, and the large number of ele- 
ments which can be studied simultaneously. By way of 
illustrating the tremendous temperatures with which Mr. 
Richardson worked, here are some of the boiling points 
he found: cobalt, 3,350 degrees Centigrade; rhodium, 
4,500 degrees; titanium, 5,100 degrees; rhenium, 5,900 
degrees. As guides, Mr. Richardson used these previ- 


ously determined boiling points which checked remark- 
ably well with his tables: iron, 3,200 degrees; platinum, 
4,530 degrees, and tungsten, 6,700 degrees. 


THE SPECTROSCOPE IN THE DETERMiINa. 
TION OF MOLECULAR STRUCTURE 

INVISIBLE light is being used to solve the structyy 
within the molecule of the atoms of which all matter jg 
composed. This was discussed before the conference yy 
spectroscopy by Dr. R. B. Barnes, of the America 
Cyanamid Company. Among the vital questions scien 
may be able to answer from knowledge gained in this 
research are: What happens when rubber ages, how som 
petroleum products differ from others, what takes plac 
when a film of paint dries and what is the effect anj 
action of various catalysts. 

In his research, Dr. Barnes uses the spectroscope ty 
examine the invisible light found in the infra-red rang 
of the spectrum; he can not only tell what and how many 
atoms of an element are present, as can be done in 4ll 
ranges of the spectrum, but how these atoms are con- 
nected with each other, as well. 


actually occurs during chemical reactions, for the spectro- 
scope can reveal atomic linkages both before and after 
the reaction. It will also enable investigators to differ. 
entiate between isomeric structures. These isomers, Dr. 
Barnes explained, while difficult to differentiate by 
chemical analyses, reveal different sets of spectral lines 
as proof of their individuality. 

Since infra-red light can not be seen, but is measured 
by its heat, a delicate thermocouple transforms this heat 
into electricity, so that the light can be ‘‘read’’ froma 
galvanometer. Chief feature of the spectrograph used 
is that the prism employed to break the light into the 
familiar spectrum is merely a large single crystal of rock 
salt. This is used in place of the ordinary glass or quartz 
prism because of its superior ability to transmit infra-red 
rays. 

Infra-red spectrum research is difficult and _ tedious 
because of the delicate and specialized technique and 
equipment required. To make one complete measure 
ment of a given compound, for example, often requires 
that the experimenter sit in one position for from five 
to seven hours. The most recent instrument constructed 
by Dr. Barnes is completely automatic, however, and has 
cut this time to less than an hour. An idea of the sensi 
tivity of the experiments can be gained from the fact 
that temperature changes as small as one ten-millionth 
of a degree Centigrade must be measured. 


THE WIDE USEFULNESS OF THE 
SPECTROSCOPE 
THE discovery of red color pigments that make hams 
turn red when cured, improved methods of detecting im 
purities in cast iron, vital information that should yield 
better rayons and applications that are supplying new 
facts about gland secretions are among the diversified 
uses of the spectroscope described by scientists on the 
program of the International Conference on Spectroscopy: 
Dr. G. O. Langstroth, of McGill University, outlined 


The investigation is | 
expected to be particularly valuable in determining what | 
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m spectroscopic methods of analyzing the secretion of 


glands in the body under varying kinds of stimulation: 


| now the ability of the spectroscope to study small samples 


| of saliva, for example, has enabled him to find that in the 
cat a different type of protein material is liberated when 
the salivary glands are excited by adrenalin than when 
stimulated by the chorda tympani nerve, the small nerve 
at the base of the brain. This discovery was followed 
up chemically by the use of large quantities of the secre- 
tion and found to be correct. The studies have made 
possible the formulation of a mathematical theory of 
secretion that gives a fairly comprehensive picture of 


certain glandular functions and permits calculation of 


many features not observable in a critical experiment. 
Another biological application of the spectroscope, de- 
scribed by Dr. W. M. Urbain, of the chemical laboratory 
of Swift & Company, is to learn more about the color 
changes occurring in the curing of meats. Why, for 
example, a fried steak or a roast of beef will turn brown, 
while ham, corned beef and frankfurters remain red, or 


F pink, on cooking. The color of food, he emphasized, is 


important economically, for there is a psychological ap- 
peal to good looking meat that makes customers want to 
Meat packers now add constituents to the curing 
stage which determine the final color of the meat. But 
the process is not too well known chemically. The spec- 
troscope, said Dr. Urbain, is now helping to find out 
what happens when a ham or other product is cured. A\l- 
ready several complex, natural pigments have been iso- 


| lated and some of their properties determined. 


By a more accurate spectroscopic analysis of the caus- 
tie liquors that go into its manufacture better rayon 
should be developed, according to Drs. O. S. Duffendack 
and R. A. Wolfe, of the University of Michigan. So 
high a standard of purity is now required of common 
elements used in this industry that ordinary chemical 
methods are not good enough. 

Dr. R. A. Sawyer, also of the University of Michigan, 
described new and speedier methods of studying impuri- 
ties in cast iron and in steel which can detect the pres- 
ence of chromium in one part in 10,000. 


THE CARBON DIOXIDE CONTENT 
OF THE AIR 

EvEN though man has released into the atmosphere 
some 180,000,000,000 tons of carbon dioxide gas by the 
burning of mined fuel during the last half century, the 
plants of the world each year return this carbon dioxide 
4 thousand fold through their decay or combustion. 

Dr. Robert E. Wilson, president of the Pan American 
Petroleum and Transport Company, who reports this re- 
sult in Industrial and Engineering Chemistry, also notes 
that the fears of those people who shudder at the 
‘‘greatly’’? inereased carbon dioxide content of the air 
which is produced by modern industrial activity, are un- 
founded. If all the carbon dioxide dumped into the 
atmosphere in the last 50 years had not been removed by 
returning the elements involved to the earth in some form 
or other, the carbon dioxide content of the atmosphere 
Would have inereased only two-thousandths of one per 
cent. in that time; from 0.03 to 0.032 per cent. 
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The controlling factor which determines how much ¢ar- 
bon dioxide there is in the air is the water of the earth’s 
oceans. Available data indicate there is some 30 to 40 
times as much carbon dioxide dissolved in the ocean as is 
present in the atmosphere. The average partial vapor 
pressure of this carbon dioxide is probably largely what 
determines the average carbon dioxide content of the air, 
so that well over 90 per cent. of any excess carbon dioxide 
introduced into the atmosphere eventually finds its way 
into the ocean, leaving the composition of the former 
virtually unaffected. 

The combined result of all our mining and chemical 
activity to date has made but an infinitesimal alteration 
in the composition of the earth’s crust or sea water. 
And this, despite the fact that in the past half century 
some 50,000,000,000 tons of carbon have been obtained as 
either coal, lignite, crude petroleum or natural gas. 


THE USE OF ALFALFA AS A VEGETABLE 

ALFALFA, hitherto only known as e¢attle fodder, has 
been found by South African biologists to make an ex- 
cellent and palatable vegetable for human beings. So 
important is the discovery that large-scale experiments 
are proceeding for the purpose of adapting it to use in 
the dietary of native workers in the gold mines of the 
Witwatersrand. 

Dr. F. W. Fox, of the South African Institute for 
Medical Research at Johannesburg, with Miss C. Wilson 
of the same establishment, have recorded their prelimi- 
nary findings in a special report for the Transvaal Cham- 
ber of Mines, whose 300,000 black employees are housed 
in great ‘‘compounds’’ under the control of the various 
companies. The food for these natives, who are brought 
from the kraal to civilized areas in order to labor under- 
ground, is carefully supervised by the government inspec- 
tors and great pains are taken to maintain their health. 

The edible part of alfalfa, or ‘‘lucerne’’ as it is called 
in Africa, is the very tender shoot, but it has been found 
that mature leaves can also be turned to account. 

‘*Either eaten raw or cooked as a spinach,’’ states an 
official memorandum, ‘‘it is apt to be somewhat fibrous, 
unless obtained really young and fresh.’’ 

Work of the investigators is at present concentrated 
on the medical side. Several mine hospitals on the Wit- 
watersrand have obtained excellent results through using 
alfalfa to counteract scurvy among natives, many of 
whom arrive from the kraal in an undernourished condi- 
tion. Dried preparations of the alfalfa leaves have been 
found exceptionally useful, as they contain a ‘‘highly 
concentrated antiscorbutic vitamin.’’ Protein and min- 
eral substances were also found in unusually large quan- 
tities. At the outset it is intended to use alfalfa for 
human consumption in centers where it is difficult to 
obtain fresh vegetables; already it has been successfully 
tried in two South African villages in barren regions. 
Since alfalfa is grown in nearly every part of South 
Africa, supplies will be available over a very wide area. 


THE FIRST HUMAN POPULATION 
OF AMERICA 
AMERICA’S first human population may have become 
totally extinct, like the mammoths, giant ground sloths, 
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camels and wild horses they hunted with the stone 
weapons now known as Folsom and Yuma points. Dust 
storms may have been a cause of their disappearance. 
These two points of view are offered for discussion by 
Dr. C. Bertrand Schultz of the Nebraska State Museum. 

The idea of an extinct race of human beings in Amer- 
ica is not new. Extinct races were credited with having 
built the famous mounds of the Mississippi Valley and 
the Southeast, until research showed that the mound- 
builders were Indians, and not necessarily the most an- 
cient Indians, at that. But the extinct race postulated 
by Dr. Schultz might well be as old as the cave-man 
peoples of the Old World—30,000 years or more. The 
Indians, or their ancestors, may be a much later-arriving 
second wave of immigration from Asia by way of Bering 
Strait. Dr. Schultz says that ‘‘Much new evidence 
strongly suggests that the ‘people,’ who lived at the same 
time as so many of these now-extinct mammals, disap- 
peared from the central North American region at the 
same time as these mammals. Some great catastrophe 
must have overtaken the animals in that locality at that 
time.’’ 

Many entire families, such as the American horses, 
camels, ground-sloths, and elephants were wiped out, as 
well as many genera. The cause of this extinction is 
not definitely known. Inasmuch as artifacts are often 
found with now-extinct mammals, it is possible man was 
a contributing factor in their extermination. Disease is 
often suggested as a cause. ‘‘Dust storms are recog- 
nized as a very important element since twice before in 
the Pleistocene (early Sangomon and early Peorian) 
great dust storms apparently caused the extinction of 
some of the mammalian population and drove others to 
more liveable climates, perhaps to the Southwest or East. 
If this were also the cause of the later disappearance, a 
few forms may have lingered on in some localities, but 
not for any appreciable length of time. None of their 
bones have so far been found associated with the earliest 
basket-maker remains of the Southwest nor with the earli- 
est Indian artifacts of the central North American region. 
The Indians of the Plains may have belonged to an en- 
tirely distinct and later migration from Asia or perhaps 
the people whose ancestors had lived with the mammoth 
and horse, returned to their former land when the climatic 
conditions became normal again. But if this latter did 
happen, evidence points to the fact that considerable time 
had elapsed between their departure and their return, 
probably 10,000 years or more.’’ 


ITEMS 


ALASKA felt a severe earthquake that shook strongly 
seismographs throughout the world and allowed earth- 
quake experts to locate the shock’s center as about 50 
miles northwest of Fairbanks. The shock occurred 
shortly after noon on July 22. Telegraphed data sent 
Science Service by St. Louis University, the Dominion 
Meteorological Observatory, Victoria, B. C., and the Seis- 
mological Laboratory at Pasadena, Calif., allowed the 
probable location of the earthquake to be determined by 
U. 8. Coast and Geodetic Survey scientists. The epicen- 
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ter was probably about 65.5 degrees north latitude and 
148 degrees west longitude. 


BRAIN waves, those electric impulses that are detecteq 
in the human brain itself, are probably not associated with 
the higher thought processes of man. The same sort o¢ 
brain rhythms have been obtained from the brain of th. 
guinea pig, according to a report to The Journal of Con. 
parative Psychology by Drs, H. H. Jasper, C. 8. Bridgmay 
and Leonard Carmichael. This brain wave pattern, know, 
as the ‘‘alpha rhythm,’’ is not outstandingly character. 
istic of the electric messages ordinarily sent out by the 
guinea pig’s brain, but it is possible to record electri. 
eal variations which in frequency, regularity and ¢op. 
tinuity present the same nature as a good record of 
alpha rhythm from the human cortex. It is concluded 
that the findings of well-developed alpha rhythms in the 
guinea pig would lead one to believe that this phenome. 
non is connected with some basic neurological mechanism, 
rather than with any higher elaboration of nervous fun. 
tion found only in the primates. 


AN improved scarlet fever toxin for protecting children 
against the disease has been developed by Dr. M. V. Vel- 
dee, of the National Institute of Health of the U. S. Pub. 
lic Health Service. The new protective toxin, Dr. Veldee 
reports in the current Public Health Reports, gave in- 
munity or resistance to the disease in more than fou 
fifths of the children vaccinated, as shown by change in 
the Dick test from positive to negative. The new toxin 
was prepared by a method which eliminates certain objec- 
tionable features of the original material used to protect 
against the disease. Reactions, such as pain, muscle sore- 
ness and temporary illness, were less severe following its 
use. It is also absorbed more slowly, a feature which 
scientists believe increases the degree of resistance to the 
disease. 


HEPARIN, a substance of sugary nature that can keep 
blood from clotting, is produced by a special kind of body 
cells called mastcells, according to Dr. Hjalmar Holmgren, 
of the Caroline Institute in Stockholm. Because heparin 
ean retard or check the coagulation of blood, it is much 
used in experimental work and it is hoped that it will 
prove practically useful in cases where it is desirable to 
prevent blood clotting, such as transfusions, and to pre- 
vent dangerous blood clots that sometimes occur after 
operations. It is most easily obtained from the liver 
and was originally discovered by Dr. William H. Howell 
of the Johns Hopkins University. The mastcells which 
Dr. Holmgren believes to be producers of heparin were 
discovered in 1876 by Paul Ehrlich, who developed the 
drug that cures syphilis. They have been studied by 4 
number of investigators since then but their function has 
not until now been known. Mastcells are found in great 
quantities in the liver and the veins. These cells have the 
same reactions as heparin when submitted to metachro- 
matic staining with toluidinblue. Dr. Holmgren has 
studied the proportion between mastcells and heparin in 
organisms, and found that the proportion is direct, 9 
that in an organism with few or no mastcells there is only 
a little heparin or a total lack of it. 


| 
4 
Vike 
{ 
> 


© 


Aveust 6, 1937 SCIENCE—ADVERTISEMENTS 


— 


Recent and Forthcoming Books 
in Physics 


Anderson—Physics for Technical Students. Mechanics and 
Heat. New third Edition 


By Wiuu1aAM B. ANDERSON, Oregon State College. 372 pages, $2.50 


A complete revision of this well-known textbook, containing added material and a wealth of new problems. The 
revision of the second volume, Sound, Light, Electricity and Magnetism, will be published in November. 


Bitter—Introduction to Ferromagnetism 


By Francis Brrrer, Massachusetts Institute of Technology. International Series in Physics. 
314 pages, $4.00 


Defines the problems of which the solution may be expected to reveal the fundamental processes which constitute 
ferromagnetism and paves the way for a consideration of the subject from the point of view of solid solutions (impure 
materials) rather than perfectly homogeneous pure substances. 


White and Jenkins—Fundamentals of Physical Optics 
By H. E. Wurrte and F. A. Jenkins, University of California. 446 pages, $5.00 


Presents those principles of the subject. which have as their interpretation the classical wave picture of light. The 
many original diagrams and photographs are a feature of the book. 


Shrader—Physics for Students of Applied Science 
By J. EpMonp Suraper, Drexel Institute of Technology. 630 pages, $4.00 


A logical, concise treatment of the fundamentals of physics, giving the student a working knowledge of mechanics, 
heat, electricity, wave motion, sound, and light. 


Shrader—Manual of Experiments in Physics 
By J. EpMoND SHRADER. 262 pages, $2.25 


Seeks to impress upon the student’s mind the importance of manual operation in clarifying the meaning of the 
principles dealt with in the textbook, and aims to develop skill in physical manipulation. 


Forsythe -Measurement of Radiant Energy 
Edited by W. E. Forsyrue, General Electric Company. 452 pages, $5.00 


A compilation of useful information pertaining to radiant energy and methods of measuring it. The treatment covers 
the radiation laws, the radiation constants, the method of separating the radiation into wavelength intervals, ete. 


Zemansky—Heat and Thermodynamics 


By Mark W. ZeMANsKy, College of the City of New York. In press—ready in September 


Presents the fundamental concepts and laws of thermodynamics and discusses the technique of applying these prin- 
ciples to specific problems in physics, chemistry, and engineering. 


Send for copies on approval 


BOOK COMPANY, INC. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


CORE SAMPLES FROM THE OCEAN 
BOTTOM 

THE next voyage of the ketch Atlantis, of the Woods 
Hole Oceanographic Institution, will take cores from the 
ocean bottom that should disclose new knowledge of the 
world’s prehistoric weather back to Ice Age days and 
beyond. 

A new and special core-sampling device that is ex- 
ploded by a charge of 155 mm. howitzer cannon powder 
and drives a core-boring mechanism into the sediment 
of the ocean bottom will be carried. Dr. Charles 8. 
Piggot, of the Geophysical Laboratory of the Carnegie 
Institution of Washington, inventor of the core-sampler, 
will be a guest during the cruise. The itinerary has not 
been settled definitely, but a proposal has been to go from 
Woods Hole to the Gulf Stream and follow the great 
ocean current southward to the Virginia Capes. Then 
the Atlantis would turn westward to the continental shelf 
off the Atlantic Coast and follow it north to Woods Hole, 
passing the under-ocean canyons that slice through the 
shelf in this territory. 

The coming voyage will follow the present cruise of the 
Atlantis on which the ocean’s bottom is being investi- 
gated in another way. Artificial, tiny vibration waves 
are now being set up in the mud on the ocean’s bottom 
by exploding charges and the time of transmission of 
these waves to microphones laid on the floor of the sea 
is measured. This technique uses vibration waves that 
are really artificial, small earthquake shock waves. The 
waves start from the point of origin and go through the 
mud, covering the floor, to the solid rock at the bottom. 
There, a part of the wave is reflected and detected by the 
water-tight microphones. The speed of transmission of 
the waves can be used to disclose, in some detail, the thick- 
ness of the muddy bottom. 

The experiments on the coming voyage will pierce the 
mud covering of the ocean floor. It has been found that 
these deposits contain the remains of prehistoric marine 
animals, layers disclosing great changes in the earth’s 
climate including the great Ice Age, and also evidences 
of vast volcanic action at some time in the past, probably 
in Ieeland. 


A THREE DIMENSIONAL MAP PROJECTOR 

A STEREOSCOPIC map projector is under construction 
which makes aerial maps so realistic that the user feels 
like some super-being standing over the earth and able 
to caress the tops of mountains with his hand. The 
device is the multiplex projector which can ‘‘pick up’’ a 
25 square mile tract by an airplane photograph and set 
it down on a table top in three dimensions. It is being 
built by the Bausch and Lomb Optical Company for the 
U. S. Army Air Corps. 

The method uses no model making with tools; yet a 
complete representation of a countryside can be obtained 
in an army field station within a few hours after an ex- 
ploring plane takes off for observation and photography. 
The first step in the new mapping presentation is to 


assign a plane to aerial photography in the usual method 
whereby the altitude is known of three different points 
in the territory being mapped. As the plane flies from 
the known to the unknown region the camera shutter 
clicks at intervals. 

On the plane’s return the aerial photographic film js 
developed and printed on small glass plates that serve as 
lantern slides in a battery of projectors mounted above 
the viewing table. The images formed by adjacent pro. 
jectors on the table overlap just as do the areas covered 
in successive photographs. Alternate projectors form 
their images in red and green light. This is what makes 
possible the three dimensional effect for in viewing the 
scene the user wears spectacles having one green and one 
red iens. Thus the overlapping areas are seen stereo- 
scopically in relief. By simple measurement with a scale 
in the reduced model one can measure the height of a 
hummock or the slope of a road as easily as one might 
measure the height of an inkstand on a desk. 


SEX IN THE PARAMECIUM 

Sex has been discovered in Paramecium. For decades, 
this one-celled animal has been the classical example of 
sexless mating. Dr. Tracy M. Sonneborn, associate in 
zoology at the Johns Hopkins University, has reported 
this discovery in the Proceedings of the National Acad- 
emy of Sciences. 

Occasional mating in such minute unicellular animal 
organisms has been observed for many years, but there 
has been no indication of sexual difference. Two of the 
five races of Paramecium examined have shown sex dif- 
ferences, and have exhibited a mating process funda- 
mentally the same as that known in higher life. The 
actual presence of individuals of opposite sex, under 
favorable conditions, has apparently been found to be 
the only requirement for inducing an instantaneous sexual 
reaction. Dr. Sonneborn reports, too, that sex is in- 
herited and determined in much the same way as that 
of man and of higher life in general, and is similarly 
governed by the Mendelian laws of heredity. 

Placing the study of the genetics of unicellular animals 
on a ‘‘quantitative and predictable’’ plane for the first 
time, Dr. Sonneborn estimated that his discovery, which 
brings with it perfect control of mating and a consequent 
certainty of rapidly acquiring a knowledge of the genetics 
of Paramecium, ‘‘should lead rapidly into a systematic, 
coherent body of knowledge in close touch with the rest 
of genetic science.’’ The discovery will open wide the 
field for the study of heredity in unicellular animals, 
which comprise a large portion of the animal kingdom. 

In the Paramecium, a small oval-shaped animal, ap- 
proximately one two-hundred and fiftieth of an inch in 
length and about one third as wide, often found in stag- 
nant waters, reproduction is known to take place by 4 
simple division of the parent body. Occasional conjuga- 
tion oceurs in the temporary union of two individual cells. 
In the process, complicated divisions of the central por- 
tions, or nuclei, of the Paramecium occur, there is 20 


r 
n 
a 

4 

q 

a 

rn 

st 

h 

e 

e 

e 

P 

bi 


Aveust 6, 1937 


SCIENCE—ADVERTISEMENTS 


11 


This Book 


has won its right 


to your 
Preference 


ODAY, you'll find the new Milvay Catalog in more 

responsible hands than ever before—not because it is 
new and attractive nor even because of its complete cover- 
age of laboratory needs. It is there because it meets the 
qualifications of highly discriminating buyers who hold 
quality and dependable service above so-called low price 
and who thereby save both money and time in the long 
run. 


Such growing recognition should counsel you to favor this 
source of laboratory equipment. It’s not only a thrifty 
habit to acquire but, aside from the downright value of 
every item listed, it offers a new degree of usefulness and 
convenience that will reflect itself in your rating as a sci- 
ence instructor. If you haven't a copy, write, specifying the 
edition required—Catalog No. 45—Chemistry .. . No. 46— 
Physics ... No. 47—Biology . . . No. 48—(illustrated) Com- 
bined Edition. 


MI LVAY | 


Science Laboratory Equipment 


SSS 


Chicago Apparatus 


1735 North Ashland Avenue, Chicago 


TRADE MARK 


HESE powerful irradiating units 
are used in many industries as an 
economical source of ultra-violet or 
artificial sunshine for photo-chemical 
processes and for accelerated testing. 
Each lamp is capable of supplying 
over 300 watts of ultra-violet radiation. 
Uniform output is maintained by 
constant current control of the carbon 
feeding mechanism. 

Automatic operation, sturdy con- 
struction and remote control reduce at- 
tention and maintenance toa minimum. 

The flexibility in quality of radiation 
available from these lamps is indicated 
in the chart below. 

Ultra-Violet Radiation is constantly 
finding new applications in the labora- 
tory and in industry. 

IT MAY PROVE OF VALUE TO YOU 


TYPE C2A 
ENERGY DISTRIBUTION CHART FOR 
Eveready Sunshine Carbons, Eveready ‘‘C’’ Carbons, Eveready Carbons 


i] 
ENERGY DISTRIBUTION 
60 amP., 50 VOLT, A.C. Arc 
40_4 aT 1 METER FROM Bare Arc 4 \ NATURAL SUNLIGHT 
COMPARED WITH 
NATURAL SUNLIGHT 
35 i 4 \ EVEREADY SUNSHINE CARBONS 
+ 
30 aX Evereapy CaRBoNns 
\ 
\ 
\ 
i \ 
20 HH \ 
\ 
i 
\, 
ly 
5 ‘ \ 
SUN 
hee 3000 4000 6000 
ANGSTROM UNITS 
ULTRA. VIOLET | BLUE GREEN YELLOW ORANGE | 


Write for illustrated pamphlet, “Ultra -Violet in Industry” 


NATIONAL CARBON COMPANY, INC 


Unit of Unioaw Carbide and Carbon Corporation 
SALES DIVISION, CLEVELAND, 


General Offices: 30 East 42nd St., New York, N 


Brench Sales Offices: New York - Pittsburgh: < Chicago - San Fraincisee 


aw wet 2 
Convenient and efficient sources. of 
| 
_ 
AY 


12 SCIENCE—SUPPLEMENT VoL. 86, No, 2993 


exchange of nuclear particles, and the Paramecium sepa- 
rate again. Despite the resemblance to true sexual re- 
production, biologists long held conjugation to be an 
example of sexless mating. 

Dr. Sonneborn’s discovery of two distinct sexes each 
of which will conjugate only with members of the oppo- 
site sex, followed in the course of his study of endomixis, 
a process similar te conjugation, but lacking fertilization. 
He found that after this process, ‘‘in certain cases the 
numerous descendants of a single individual that has 
undergone endomixis will not conjugate together, but 
they will under the same conditions conjugate with de- 
seendants of certain other exendomitic individuals. Fol- 
lowing this clue, the entire stock was found divisible into 
two sex classes.’’ The original work was done with a 
‘“Race S’’ of Paramecium, found in a pond at Cold 
Spring Harbor, Long Island. 

A study of the habits of the organisms over a period of 
three months showed that the normal sex reaction will 
not take place at certain times in the life history, notably 
during the first week following conjugation, during endo- 
mixis, and whenever the animal is overfed. It was found 
that in cases of reproduction by division, sex is invariably 
inherited from the parent; while in cases in which con- 
jugation or endomixis has intervened, inheritance is de- 
termined strictly according to the Mendelian laws which 
govern inheritance of sex in man. Thus, the examination 
of several thousands of individuals has shown that the 
distribution of the sexes is purely a matter of chance. 
As in the case of most other organisms, Dr. Sonneborn 
reports, ‘‘it is evident that the method of inheritance 
indicates that sex determination is nuclear.’’ 


VITAMIN C IN THE TREATMENT OF 
PYORRHEA 

A LINK between pyorrhea and scurvy has been forged 
at the laboratories of the Harvard Dental School. Drs. 
Paul Boyle and David Weisberger have under way re- 
search which indicates that a lack of vitamin C in the 
diet may be the cause of—or at least a contributing fac- 
tor to—pyorrhea just as this vitamin C has long been 
known to cause scurvy. While the findings are yet incom- 
plete they indicate that as far as the general practitioner 
is concerned vitamin © treatment for pyorrhea ‘‘can be 
adopted with safety and it probably should be adopted 
as a routine measure in addition to, but not in place of, 
other recognized forms of therapy.’’ 

The Harvard dentists have been working with both 


animals and humans in their studies. Guinea-pigs were’ 


fed diets varying in their vitamin C content and later 
checked to see the degree of pyorrhea which they de- 
veloped. X-ray and microscopic examinations of these 
animals showed all the characteristics of true pyorrhea 
in reproducible form. Forty-eight human patients were 
studied in the dental school where their degree of pyor- 
rhea symptoms were compared with the content of vitamin 
C in their blood. Twenty-three patients with a low vita- 
min C blood content had marked evidence of the disease. 
Ten patients with a reduced vitamin C blood content 
showed the gum disease but to a lesser extent than the 
first group. Among fifteen patients with normal vitamin 


C blood content only one case had the disease. Thos 
findings, it is emphasized, are not conclusive, but they qy 
offer a most consistently positive finding in cases of the 
advanced disease. | 

To the layman and the average dental practitioner the 
research has three significant points: (1) The new teg 
of vitamin C in the blood as employed is not practical fo, 
a dental office and will probably largely be confined to 
hospitals. (2) The suggested use of vitamin © jis 
relatively safe procedure, for most experts agree the body 
can handle an overdose easily. This is not true with 
vitamin D. (3) The improvement in the mouth tissues, 
around the teeth, which occurs when vitamin C is ad. 
ministered indicates the practical value of the treatment, 

Vitamin C, found naturally in limes and lemons prin. 
cipally, is also available in tablet form as ascorbic acid 
or cevitamic acid. To maintain the normal amcunt of 
vitamin C in the blood a daily intake of 50 milligrams is 
sufficient. The suggested dose for treating pyorrhea is a 
gram in five or six days, or about 150 to 200 milligrams 
daily. 


HUMAN RESOURCES OF THE UNITED 
STATES 


THat America’s human resources are disappearing 
four times as rapidly as her soil resources are being de- 
pleted by dust storms, crop removal and erosion, was 
reported by Dr. O. E. Baker, agricultural economist of the 
United States Department of Agriculture, to the Inter- 
national Congress on Population meeting in Paris from 
July 29 to August 1. 

Famine of agricultural products is not likely to be a 
danger in the United States. Dr. Baker was of the opin- 
ion that ‘‘ From the standpoint of agricultural prosperity, 
we have too much land in the United States and too few 
people. ’’ 

Despite the large losses in soil depletion, amounting to 
about five per cent. a decade, the rapidly declining birth 
rate which has fallen as much as 20 per cent. in the same 
length of time makes a shortage of food most unlikely. 
If present trends are not greatly altered, the population 
will increase only about 8,000,000 in the next 20 years 
by which time the maximum will have been reached. 

Dr. Baker estimates that no increase in arable land will 
be needed to feed these additional 8,000,000 persons. ‘‘In 
1930, a year when exports of farm products required the 
use of about 50,000,000 acres of crop land, when per 
capita consumption of farm products was fully normal 
and when the population was only about 6,000,000 less 
than at present, there were 41,000,000 acres of crop land 
lying idle or fallow in the United States, and 109,000,000 
acres of plowable pasture, and the area of crops har- 
vested the preceding year was nearly 50,000,000 acres 
greater than in 1936, in part because of the much greater 
exports. ‘‘The land that requires only plowing to be 
put into crops exceeds the prospective need threefold. 
Meanwhile, the use of tractors and the substitution of 
gasoline for horse-feed seems very likely to continue. 
This process has reduced the area of crops needed to feed 
horses and mules by about 40,000,000 acres during the 
last 20 years, and if this rate continues this process alone 
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will release land almost as rapidly as it is needed by the 
increasing population, since to feed a horse requires as 
much land as to feed a human being.’’ 


A CONCEALED BLIND LANDING SYSTEM 
FOR THE SMALLER AIRPORT 


THE dangerous Washington airport, and all other flying 
fields of the country where near-by menacing towers, 
smokestacks and other obstacles form a hazard to ap- 
proaching aircraft in blind landing, should be made much 
safer by improvements designed by Harry Diamond and 
Francis W. Dunsmore, of the National Bureau of 
Standards. 

By placing the transmitting apparatus of the blind 
landing beam in the center of an airport, under a con- 
cealed cover, it is possible to increase steeply the angle 
of the beam. The result, in the case of the small Wash- 
ington airport, with its towering Washington Monument 
and Arlington radio towers, would be to permit aircraft 
to maintain altitude sufficient to clear these obstacles and 
yet ‘‘come down the beam’’ into the airport. A survey 
of the curving nature of the new beam system shows 
that while keeping a 600-foot height an airplane could 
reach such a beam only a mile and a third away from the 
airport. Under the flatter, older beam system an air- 
plane would have to be about five or six miles away to stay 
at 600 feet. 

In the case of the Washington airport this meant that 
planes could only land on a line parallel to the Arlington 
Cemetery Ridge and in an ‘‘aerial valley’’ having the 
Washington Monument on the northern edge and the 
Navy’s skyscraping radio tower at Arlington on the 
other. This fixation of direction failed, naturally, to 
permit taking advantage of the best wind direction at the 
moment of landing. By locating the new Bureau of 
Standards system in the center of the landing field on a 
concealed, underground turntable, it is possible to swing 
the device to point the beam in any direction of the 
compass so that the plane, landing blind, can come down 
‘¢into’’ the wind in approved fashion. Curiously enough, 
the radio beam signals, even though on the short wave- 
length of 3.3 meters, are not blocked out by the walls of 
the shallow pit from which they radiate. They bend 
around the surface rim of the pit and present a radio 
field pattern quite comparable with that developed when 
the transmitting antenna is a foot or two above the 
ground level. The major improvement is the much 
steeper angle with which the radio beam can be directed 
into the sky. 

ITEMS 

For more than eight months of a year the scattered 
ultra-violet light from the sky contributes more than half 
of all the erythemal (tanning) ultra-violet energy inci- 
dent on a horizontal plane. The finding, by Drs. M. 
Luckiesh, A. T. Taylor and G. P. Kerr, of the Nela Park 
laboratories of the General Electric Co., further shows 
that on some occasions the ultra-violet light from the sky, 
measured horizontally, may exceed that from the sunlight 
throughout an entire day. 


EQuATORIAL South America was the shock center of the 
strong earthquake which shook the instruments of seismo- 


logical observatories in the United States and Canada on 
July 19, according to calculations by the U. 8. Coast and 
Geodetic Survey. The shock occurred at two hours, 357 
minutes P.M., Eastern standard time, with the probaj, 
location of the epicenter fixed at 0.5 degrees south |gtj. 
tude and 77 degrees west longitude. This position placcs 
the shock center some 150 miles east of Quito, capital ety 
of Ecuador, and near the Ecuador-Colombia border, 
Origin of the shock appears to have been from a depth 
of 100 miles. 


URANIUM dioxide will increase the life span of certain 
types of electric light bulbs, according to a patent just 
granted in Washington to Dr. Wilhelm Dunkel of Berlin. 
Tempelhof, Germany. Cranium dioxide is a compound 
of uranium, the mother element of radium. The impor. 
tance of Dr. Dunkel’s discovery, which he has applie{ 
particularly to the powerful incandescent lamps used in 
movie projection machines and in photography with tell- 
ing effect, is emphasized by the assignment of the patent 
to the General Electric Co. High wattage bulbs use large 
loads of electric current. When an ordinary bulb of this 
type is switched on, there is a sudden surge of current 
into the tungsten filament which is more than it can stand 
for any considerable length of time. The result is that 
the filament soon burns out. Dr. Dunkel has found that 
if a tiny capsule of uranium dioxide is connected in series 
with the filament inside the lamp, this surge of current 
is eliminated. Extra long life is thus attained. 


THE deafening roar of riveting machines may le 
silenced by a ‘‘firecracker’’ rivet which literally rivets 
itself when a minute charge of explosive inside of it goes 
off. The new rivet is described in a patent just granted 
to two inventors, Karl and Otto Butter, of Germany. 
This type of rivet is particularly useful in joining to- 
gether the framework of airplanes and dirigibles where 
small rivets and rivets of softer metals like copper and 
aluminum, are used. Only minute charges of explosives 
are needed to ‘‘upset’’ or rivet the rivet. The preferred 
explosive is lead azide. A carefully measured charge 
of it is tamped into a hole bored into the shank or roi 
part of the rivet. The loading is done on the job, before 
the rivet is inserted to join girders or plates. After in 
serting the rivet a heating device that looks like an elec: 
trie soldering iron is placed against the head. In a see: 
ond or two the explosive goes off. The explosion expanés 
the shank into a barrel shape which exerts a wedge-like 
grip. Instead of using heat to explode the rivet, hig) 
frequency ultra sound waves of 200,000 cycles per set 
ond will also be used. 


CLosE kinship between South American and Africat 
fishes belonging to the group known as characins, demo? 
strated by Drs. William K. Gregory and G. Miles Conra(, 
of the American Museum of Natural History, has raised 
anew the question of an earlier land connection betwee! 
the two continents. The fishes are and always have bee! 
fresh water forms, so the ancestors could not have swul 
across a wide gap of ocean. Geologists have suggested 
that there was once a narrow peninsula connecting Brazil 
with West Africa. Others think the two continents we! 
once a single land mass that broke and drifted apart. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME PAPERS READ AT THE DENVER 
MEETING OF THE AMERICAN ASSO- 
CIATION AND ASSOCIATED 
SOCIETIES 

proressoR NEVIL VINCENT SIpe@wIck, of the University 
o¢ Oxford, in the Maiben Lecture before the association 
showed that out of the possible billion-degree range of 
temperature which can exist from the coldest depths of 
interstellar space to the centers of flaming stars, chemical 
molecules—and therefore life—can exist only between 
6000 degrees absolute, temperatures like those of the 
surface of the sun, and the temperature of liquid air at 
100 degrees above absolute zero. Actually 6,000 degree 
temperatures are twice as hot as electric arcs, made by 
man, and far above those temperatures that can support 
life. Greatest temperature restriction of life is the neces- 
sity that organisms have to have some liquid to act as a 
lubricant. Water is that lubricant, so life can not exist 
where the temperature is consistently below its freezing 
pont or hotter than its boiling point, a range of 100 
degrees Centigrade. Other restrictions on life are that 
Sit must occur on the surfaces of planets if radiant energy 
is to be utilized. Also it will have to occur on a planet 
of just the right size. If the planet is too small, like the 
moon, all its atmosphere will fly away into space; if the 
planet is too heavy it keeps too much of its atmosphere. 
The thick clouds prevent the planet from getting the 
radiant energy from its parent star and it is too cold to 
permit life. Of the planets of the solar system Professor 
Sidgwick pointed out that ‘‘The moon is much too small 
for life to be possible; Mercury is probably too small and 
too hot; Jupiter and the outer planets too cold. The only 
places in the solar system where life is possible seem to 
be the earth and our two neighbors, Mars and Venus.’’ 


Tat the universe may not be uniform with regard to 
the fundamental building blocks of matter is hinted in 
the report on a recently detected particle in cosmic rays, 
presented by Dr. J. C. Street, of Harvard University. 
From beyond the Milky Way are imported as part of the 
cosmic rays penetrating particles not found on earth. 
They are responsible for the showers in the cosmic rays. 
The new particle is five to fifty times heavier than the 
familiar unit of electricity, called the electron, but it 
carries the same electrical charge. 


Mars continues to be a desert, defying the largest tele- 
scopes and the most delicate instruments to find any trace 
of water vapor on the rust-red surface of its middle part, 
according to a report given by Drs. Walter S. Adams and 
Theodore Dunham, Jr., of the Mount Wilson Observatory. 
last April Mars was in an especially favorable position 
for observation. The hundred-inch telescope was turned 
on the planet and it was armed with a nine-foot spectral 
grating to split the light reflected from its surface into 
the rainbow band of the spectrum. Dark absorption lines 
‘ppeared in the spectrum, part of them due to the ‘‘soak- 


ing up’’ of the planet ’s light by water vapor in the atmos- 
phere of the earth. Particularly critical study was made 
to see if any of this light absorption took place in water 
vapor in the atmosphere of Mars itself, before the light 
left on its long trip earthward. But of this the astrono- 
mers reported they could find ‘‘no evidence whatever.’’ 
There remain still the polar caps of Mars—white patches 
on either end of the planet that grow and wane with 
changing seasons. But the position of Mars last April 
was such that while good observations could be made on 
the middle of its disk they could not be satisfactorily 
made on the polar regions. Dr. Paul W. Merrill, also of 
the Mount Wilson Observatory, reported on the use of 
sodium vapor, drifting as separated molecules in inter- 
stellar space, as a kind of natural ray filter for the light 
of distant stars and galaxies. Advantage is taken of this 
sodium vapor absorption of light in forming estimates 
of the nature, distance and motions of heavenly objects. 


THERE is little use in looking for masses of iron buried 
beneath the floors of great meteor craters like the one in 
Arizona, in the opinion of John D. Boon and Claude C. 
Albritton, Jr., who presented a joint paper. These great 
gaping holes were probably made by projectiles from the 
sky, but the projectiles exploded shortly after they hit, 
scattering their fragments far and wide. Wartime ex- 
perience shows what to expect from high-velocity pro- 
jectiles, even if they contain no explosive charge. Bul- 
lets at a velocity of half a mile a second explode when 
they hit anything solid enough, even at a glancing angle. 
And large meteorites fall at speeds approaching a hun- 
dred times that of a bullet. Mr. Boon stated that: 
‘*When a giant meteorite hits it penetrates the earth for 
a short distance, like an airgun bullet penetrating a piece 
of cheese; then it explodes.’’ Pieces of meteorie iron 
have been found as far as six miles from the craters where 
the parent body struck and burst. 


CRATERS on the moon, an astronomical and geological 
puzzle for many years, are due to violent explosions of 
meteorites that plunged into the airless surface of the 
earth’s satellite with great energy. This theory of the 
lunar pockmarks was presented to the Society for Re- 
search on Meteorites by Dr. L. J. Spencer of London. 
Only the hundred-mile blanket of air around the earth 
protects it from undue damage by meteorites that still 
bombard it. But Dr. Spencer believes that there must 
have been an earlier period during which these stray 
masses of the solar system were much more numerous. 


Many of the chunks of iron that fall flaming and roar- 
ing from the sky as meteorites are pieces of planets that 
met destruction only 100 million years ago, or even less, 
according to an announcement made at the meeting by 
Dr. William D. Urry, of the Massachusetts Institute of 
Technology. Dr. Urry has for some years been con- 
ducting research on the ages of terrestrial minerals, 


28 usr 13, 1937 5 
and 
57 
ible 
ati- 
ity 
ler, 
pth 
an 
just 
lin 
ind | 
or 
ied 
in 
ell- 
ent 
rge 
his 
ent 
ul 
hat 
hat 
‘is 
ent 
be 
ec 
oes 
ted 
ny. 
to. 
ere 
ind 
ves 
red 
‘od 
ore 
n 
ee: 
eC: 
ae 
ike 
gh 
an 
d, 
on 
m 
od 
il 
re 


6 SCIENCE—SUPPLEMENT 


using a method worked out by Professor F. A. Paneth, 
of Imperial College, London, and himself. Now for the 
first time he has applied this method to substances of non- 
earthly origin—pieces of iron chemically very similar to 
stainless steel, that are found in all collections of meteor- 
ites. The newest of the 25 iron meteorites thus far 
examined are these bits of ‘‘recently’’ smashed planets 
100 million years old; the oldest is 2,900 million years old. 
The greatest number of the specimens are more than 1,000 
million years old, but none exceeds the estimated age of 
the earth itself, between 2,000 and 3,000 million years. 


Hurp C. WILLETT, of the Daniel Guggenheim Aero- 
nautical Laboratory of the Massachusetts Institute of 
Technology, took the ‘‘Almanac’’ type of forecast out 
of the realm of longe range weather prediction. Accurate, 
short-range forecasts predicting local conditions can only 
be obtained when a full knowledge of widely distributed 
meteorological conditions is available both from ground 
stations and from aloft. This full knowledge is neces- 
sary, Mr. Willett pointed out, because the specific air 
masses are continually forming and disintegrating. But, 
he added, ‘‘It seems rather improbable that the detailed 
development of [air mass] systems yet unborn can ever 
be forecast.’’ Long range forecasting, on the contrary, 
is based on the known fact that frequently pronounced 
weather abnormalities may persist over considerable areas 
for weeks, months and even years. The approach to the 
problem has been by two methods: the statistical method, 
using past records of weather and correlating them with 
an almost endless variety of variables; and the synoptic 
method, using synoptic charts or weather maps. The 
weakness of the statistical methods lies in the fact that 
they are empirical shortcuts which have no concern at all 
with physical causes of the weather. Studying weather 
maps, carefully prepared daily, however, furnishes a cur- 
rent picture of general circulation of weather over large 
areas. By studying this general circulation pattern it 
should be possible to see the influence of the pattern on 
contemporary weather conditions. A second aim would 
be to detect, if possible, empirical clues as to the future 
state of the weather circulation from its current state and 
tendencies. 


P. L. HrpBarD, of the University of California, told of 
his investigations of soil zinc in connection with the plant 
diseases variously known as rosette, little-leaf and die- 
back. There is very little zinc in ordinary soils, between 
one and ten parts per million, as determined by extraction 
‘with weak acetic acid. The midpoint of this range seems 
‘to be what is needed for plant health. At less than five 
parts of zine per million of soil, it may become necessary 
to add zine to the fertilizer formula. 


PROFESSOR M. A. RAINES, of Howard University, re- 
ported that plants have been grown successfully on sheets 
of glass cloth, woven out of glass fiber, and impregnated 
with inorganic silica jelly. He has been working for 
some years on a method for growing plants in what he 
calls ‘‘ wick culture.’’ The seeds are planted at the top 
edges of sloping sheets of glass, backed by an absorbent 


like the material of the non-living world. 
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material which brings them water and fertilizer Saltg 
This arrangement permits close study of root growth 
While he was using paper or cloth as the wick materi) 
he had trouble at times with bacterial growth. § ,, 
sought an inorganic wick which bacteria would not fing 
so tempting. The arrangement he reported seems to gy, 
stitute a successful answer to his problem. 


Dr. GeorGE M. Pererson, of the University of 
Mexico, reported that the brain center that determing 
right- and left-handedness has been located through ¢. 
periments on rats. It is a quite small area in the cerehpy 
cortex, well up toward the front of the brain and a lity, 
to one side, described by Dr. Peterson as ‘‘a small regio, 
in the contralateral frontal lobe.’’ Dr. Peterson locataj 
it by operating surgically on the brains of a number of 
ambidextrous rats. Finally he found a spot which lef 
the rats right- or left-handed when it was removed, x. 
cording as it was taken from left or right side of th 
brain—for control centers in the brain are on the si 
opposite to the body parts they serve. 


DEATH is a crystalline pattern permanently sect. Lif 


is associated with the formation and destruction of ery 
tals. The living organism is crystalline in nature, jus 
Evolution 
began with the joining of basic elements to form vey 
simple compounds long before life was born on earth, 
These new ideas of life, death and evolution were pr. 
sented to the association by Dr. George A. Baitsell, of 
Yale University, as the result of recent x-ray studia 


which reveal the crystalline structure of living matte.jj 


The very processes of life, according to Dr. Baitsell, ar 
associated with the breaking down and the reforming of 
cellular structure, crystalline in nature. When the living 
cell loses this ability to form and reform the crystals 
it is dead. Look into the chromosomes, those bearers 
heredity that pass life on from one generation to another 
and there also crystals will be found at the very citadd 
of our germ cells. Just as the chemist knows that the 
invisible molecule made up of atoms is the smallest pos 
sible unit of any non-living substance, so Dr. Baitsél 
views the cell of the biologist as the analogous indivisibk 
unit of life. 
crystalline in nature. Each cell is a living erystal, a com 
plete functional unit of life with a precise pattern chat 
acteristic of its particular tissue and species. To Dt 
Baitsell the evidence points conclusively to a principle 
uniformity in all nature, which has hitherto been lacking 
The biologist has regarded the world of life as beilf 
unique in its structural characteristics, but the x1 
shows crystals in everything and basic uniformity every 
where. 


Rats stuff themselves and grow fat when they are give 
daily doses of the new, slow-action protamine insulin, Ds 
Eaton M. MacKay and Richard H. Barnes, of the Scrip} 
Metabolic Clinic, La Jolla, Calif., reported to the met 
ing of the Society for Experimental Biology and Medici 
The male rats got so fat that they had difficulty in tu 
ing over when placed on their backs. The female 14 


Like the inorganic molecule it is essentially 
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got fatter than the males under the influence of the same 
Hose of protamine insulin. In this, the rats resembled 
heir human counterparts. Dr. MacKay pointed out that 
spesity occurs more often and is more severe among 
yomen than men. This is the first time, with one ex- 
eption, that obesity has been produced in animals in 
der to have a means of throwing light on the condition 
| human beings. The exception was an experiment of 
Professor P. E, Smith, of Columbia University, who 
howed that chemical injury to the stalk of the pituitary 
bland was followed by remarkable obesity in rats. The 
nbesity deseribed is like that which occurs in men and 
vomen who get too fat from overeating. The rats got 
ft from overeating under the stimulation of the pro- 
atqiqgmmtamine insulin, Ordinary insulin does not make rats put 
1 gtgon weight. When the protamine insulin injections were 
leifmmstopped, the rats stopped eating so much. The studies 
, aummrere made in the hope of learning more about why some 
' thimmersons get too fat, a subject on which there is little 
siemmnowledge. ‘Most obesity among human beings,’’ Dr. 

MacKay said, ‘‘appears to be of a simple type and asso- 

iated with a love for food which may be similar to the 
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Lifefmtesire of the chronie drunk for alcoholic beverages. When 
crys-mmhese patients are fasted they quickly lose weight.’’ Fat 
jutfipeople when fasting develop an acidosis called ketosis 
itionfi/which is greater than the similar condition that develops 
very normal-weight persons when fasting. The fat rats 


th like their overweight human counterparts in this 
pre espect also. 


THERE is an old proverb credited to the Chinese: ‘‘ You 
must not touch your mouth to any part of your body ex- 
ept your elbow.’’ The excellence of this advice was 
brought out strongly in studies reported by Dr. Severance 
Burrage, of the University of Colorado School of Medi- 
tafe: Dr. Burrage has made fingerprints on plates of 
butrient jelly and studied the colonies of germs that 
@pring up after them. He finds it a most effective way of 
owing bacteria broadcast. There is a decidedly prac- 
ical aspect to the studies. Public regulations make 
huch of washing and sterilizing dishes and glasses used 
n public eating and drinking establishments. Then 
ingers pick up these clean utensils—and plant germs on 
hen. Dr. Burrage pointed out that ‘‘The habit of put- 
mg the fingers to the nose and mouth is universally 

ommon.. The diseases transmitted by mouth secretions 
te numerous, including influenza, pneumonia, common 
olds, measles, meningitis, trench mouth, scarlet fever, 
rhooping cough, tuberculosis and diphtheria. With the 
Xception of the last two, morbidity and mortality sta- 
istics show no decrease in this group of respiratory in- 
ections. Microbial finger printing, I believe is largely 
‘sponsible for this. .. . While it is a difficult problem 
0 teach every one to cure this finger-mouthing and finger- 
P'inting habit, it is my belief that a great advance could 
’ made by instructing employees in food handling es- 
ablishments on this point; teaching them the proper ways 
Mf handling foods and utensils, as well as showing them 
he dangers of the improper ways.’’ 


AN important factor contributing to the decline of 
uberculosis in the United States during the last quarter 
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century has been the decrease in the disease in cattle, 
according to Dr. George W. Stiles, Jr., of the U. 8. Bureau 
of Animal Industry. This is particularly true in the case 
of glandular, bone and abdominal tuberculosis in chil- 
dren. He stated that ‘‘In the continental United States 
the death rate from all forms of tuberculosis decreased 
from 201.9 per 100,000 population in 1900 to 52.5 in 
1935. During the first 16 years of this period the rate 
of decrease was approximately 50 per 100,000; however, 
during the latter half of this period the rate of decrease 
was nearly twice as rapid, or from 147.1 to 52.5 per 
100,000 population. It was during this latter period that 
tuberculosis eradication in cattle began in this country.’’ 
The reason for this, of course, is that children and adults 
can acquire tuberculosis from eating the meat or butter 
or cheese or drinking the milk of tuberculosis infected 
cattle, even though the germ of tuberculosis in cattle is 
somewhat different from the human tubercle bacillus. 
Hogs and birds or fowl also have their particular kinds 
of tuberculosis germs, and these may cause disease in 
man, but are not nearly so important a cause of human 
tuberculosis as the bovine infection. 


SNAKES, fish, frogs, turtles, alligators and iguanas get 
tuberculosis as well as man and other warm-blooded ani- 
mals, according to a report read by Dr. Joseph D. Aron- 
son, of the University of Pennsylvania and the U. 8. 
Office of Indian Affairs. The bacillus that causes the 
disease in the cold-blooded animals, however, apparently 
can not cause disease in warm-blooded animals. Neither 
can it be made into a vaccine to protect warm-blooded 
animals from their own type of tuberculosis. 


Leprosy, a plague of the ages, is still one of medicine’s 
greatest mysteries. But Dr. G. W. McCoy, medical di- 
rector of the U. S. Public Health Service, pronounced it 
‘‘not one of our major public health questions,’’ as it 
is in other parts of the world. In most parts of the 
United States there is no need for the isolation of cases, 
in Dr. MecCoy’s opinion, except for charity reasons or 
because of the esthetic sensibilities of the community. 
He believes that nearly all cases of leprosy originate 
only in Florida, Louisiana and Texas. But because the 
period between infection and development of the disease 
is ordinarily from five to ten years, and sometimes twenty 
years, the tracing of the source of infection is difficult. 
Only abcut a thousand cases of leprosy exist in the United 
States, half of which are known. Dr. Ralph Hopkins, 
of Tulane University, and dermatologist at the Carville 
National Leprosarium, presented evidence of a hereditary 
tendency to leprosy, and maintained that this justified 
segregation. Hope that scientists will soon be able to 
transmit leprosy to some animal, in order to study the 
disease experimentally, was expressed by Dr. Malcolm H. 
Soule, of the University of Michigan, who is convinced 
that Hansen’s bacillus, first charged in 1874 with being 
the cause, has been grown artificially. Dr. H. E. Hassel- 
tine, of the U. S. Public Health Service, expressed the 
hope that science will find not only an animal that can be 
consistently infected experimentally, but the exact way 
the disease is transmitted from person to person, and a 
specific curative drug as effective as quinine for malaria 
and arsphenamine for syphilis. 
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WHEN ORDINARY METHODS ARE 
SLOW USE SPECTROGRAPHIC EQUIPMENT 


yo both speed and accuracy are essential—when other methods 
are difficult or uncertain—then spectrographic procedure proves 


its true value. 


With B & L Spectrographic equipment you can obtain qualitative 
analysis of materials quickly and accurately, identify all constituents 
and determine the amount of impurities. All details of the complete 
analysis may often be obtained from a single, easily interpreted photo- 
graphic plate. Numerous laboratories are relying on B & L Spectro- 
graphic Equipment for this vital information. They select B & L 
Equipment because matched B & L accessories enable them to get the 
most out of their spectrographie work. 


Catalog D-20 contains valuable information on spectrographic methods, 
applications and equipment. Write for it to Bausch & Lomb Optical 
Co., 642 St. Paul Street, Rochester, New York. 
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THE NEWER ALCHEMY 


By LORD RUTHERFORD $1.50 
In simple language Lord Rutherford explains the miracles wrought 
by modern science, which has at last caught up with the quest of 
the medieval alchemists who sought to turn base metals into gold. 
Lord Rutherford describes work which has been done on the 
splitting of the atom, and illustrates his discussion with micro- 
photographs of atoms under bombardment. 


‘A brilliant and lucid introduction to the physics of the atom.” 
—Times Literary Supplement. 


ORIGINS OF ATOMIC SPECTRA 
CLERK MAXWELL’S AND THE 
ELECTRIC IDEAS VECTOR MODEL 
as described in familiar letters to 1 ; 
Mr Candler presents in modern notation 
by SIR JOSEPH LARMOR $1.00 the work done by Fowler and Hund; he 
These letters run from 1854-1879. They uses inductive methods free from the 
present a sharp and crisp account of the heavy mathematics of quantum mechan- 
| genesis and rapid progress of Clerk Max- ics. These are the two chief topics of 
i} well’s ideas as he groped towards a struc- the present work. The last chapters deal 
| tural theory of the electric and magnetic with recent related topics and lead to the 
field. They form, in fact, an informal boundaries on which research is now con- 
study in the mentality of a man of proved centrated. 
ELASTICITY, PLASTICITY 
PRINCIPLES OF AND THE 

QUANTUM MECHANICS STRUCTURE OF MATTER 
By A. LANDE $2.25 By R. HOUWINK $6.00 
An introduction to modern physical theo- This book brings into collaboration the 
ries that should appeal to those who have approaches of the physicist, chemist, and 
studied quantum theory but want to re- technologist to the study of elastic and 
examine the often contradictory concepts plastic phenomena accompanying defor- 
used to describe experimental results. mation of matter. Observations on dif- 
Stress is laid on the complementarity of ferent substances—crystal, glass, resins, 
waves and corpuscles and on eliminating asphalt, textiles, rubber, proteins, paints, 
such contradictory. ideas as that of real clay, sulphur—have been brought to- 
particles guided by mathematical wave gether to see how far general laws can be 

rules. formulated and tested. 


MACMILLAN 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE CORONA OF THE SUN 

THE sun’s corona consists not merely of the spectacular 
array of pearly-hued streamers seen during a total eclipse, 
but of a uniform, globular, million-mile-thick blanket. 
Such is the revelation of photographs snapped from a 
sub-stratosphere airplane during the June 8 eclipse by 
Major Albert W. Stevens, known for his stratosphere 
balloon explorations, who was a member of the Hayden 
Planetarium-Grace Eclipse Expedition. The implications 
of this discovery were discussed at a conference held re- 
cently at the Harvard College Observatory. 

Leading astronomers attending the conference say that 
Major Stevens’s plates ‘‘clearly show the corona as a 
globular shell surrounding the sun with a depth con- 
siderably greater than a solar diameter.’’ Heretofore 
astronomers studying the corona have devoted most of 
their attention to the radiant streamers which completely 
dominate the usual eclipse photographs taken from the 
ground. On these plates, however, the bright tracery 
has been proved to be of secondary importance in the 
immense globular envelope. 

According to Dr. Harlow Shapley, director of the Har- 
vard Observatory, the great difficulties encountered by 
Major Stevens in making his observations at a 25,000-foot 
altitude were well worth while, for it was this great height 
that made these remarkable pictures possible. In the 
sub-stratosphere he was above approximately two thirds 
of the earth’s atmosphere, and thus avoided most of the 
dust particles and air molecules which tend to obscure 
ground pictures of such difficult subjects as the corona. 
Further analysis of the corona must await the South 
American-South African eclipse three years hence, when 
it is planned to study the phenomenon from the sub- 
stratosphere with ultra-violet lens systems, spectroscopes 
and polarizing screens. 

Dr. Donald H. Menzel, of Harvard University, leader 
of the Harvard-Massachusetts Institute of Technology 
Expedition to Siberia last year, has re-examined plates 
taken last year, and has found the globular coronal 
blanket recorded on some of them, although, because of 
the brighter sky background, they did not show nearly 
so clearly as on the photographs taken in the sub-strato- 
sphere. Two European astronomers, Bergstrand and von 
Klueber, had obtained previous indications of the globu- 
lar form cf the corona, but a complete appreciation of its 
nature was not reached until Major Stevens’s pictures 
were studied. Rigid tests by Dr. Kenneth Mees and Dr. 
Walter Clark, of the Eastman Kodak Laboratory, and 
by Dr. Brian O’Brien, of the Institute of Optics of the 
University of Rochester, were made to investigate the 
possibility that the unusual appearance of the corona was 
caused by optical or photographie defects, or by minute 
ice particles in the stratosphere. 

Major Stevens’s pictures were taken near Lima, in a 
Pan-American Grace Airways plane, piloted by Captain 
Charles Disher and co-pilot W. E. Gray. W. O. Runcie, 
Lima photographer, assisted in making the pictures. 
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They include 11 photographs with a 24-inch camera, foy 
with an 84-inch camera and 150 feet of motion Pictur 
film made with a 6-inch lens. 
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RECORDING BIRD VOICES BY SHOR? 
WAVE RADIO 
CULMINATING an expedition on which the voice of g hij 
was recorded on film by means of radio for the first tin. 
ornithologists at Cornell recently pronounced succesgfyj 


the first records ever made of the voice of Atlantic petrgiiihy D1 
Albert R. Brand, of the laboratory of ornithology at (o)jiiBecloo! 
nell and pioneer in bird-song recording, did the field yoygimmorted 


pund 
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uston 
hysic 
orses 


in cooperation with the department of zoology of Bowdpiy 
College. Taking Harold Axtell, of Cortland, N. Y, 
his assistant, Mr. Brand traveled in his sound truck ¢ 
northern Maine, ferried across to the island of Gray 
Manan, and arrived within six miles of Kent’s Islanj 
where Bowdoin College maintains a biological laboratoy 
under the direction of W. O. Gross. <A powerful shor 
wave radio station, VE1IN, is maintained on the islanj ould 
in charge of Thomas Gross and a corps of operatoxmes ' 
This was made available for the project in  sowigmetesti 
recording. pert 

In burrows dug in the loose soil a mile from the labor 
tory among the rocks on the outer slope of the islan 
nests a colony of Leach’s petrels. The petrels are no 
turnal in their habits, and a strange concert arises fro 
the mouths of these burrows before the males go in seard 
of food for the young. Mr. Brand wished to get 4 
accurate record of this frog-like chorus of bird voiex 
Faced with the impossibility of getting a sound truck t 
the island, the expeditionists laid a mile of telephone wi 
from the radio station to the petrel colony. The sens 
tive microphone with its parabolic reflector used by Mh 
Brand in his sound recordings was attached to the a 
of the telephone line. A new portable field amplifi 
developed by Professor True McLean and Paul Kellogg 
of the laboratory, which could be carried easily over th 
rocks, amplified the petrels’ song sufficiently so that! 
could be sent to the radio station with little loss. 

As the petrels stood at the entrance of their burrows! 
wheeled about overhead giving their croaking notes, t! 
microphone picked up the sounds and with the aid of th 
amplifier sent them to the radio station, whence they wa 
carried across the intervening six milés of the Bay | 
Fundy to the sound truck waiting on the island of (ral 
Manan. In the sound truck the electrical waves set 4 
by the voices of the birds caused a tiny galvanomete' | 
deflect a ray of light on the edge of a motion pitti! 
film which shot past the vibrating light at the rate ® 
90 feet per minute. 

Listening to the developed film as it was played throw 
the reproducer at Cornell, Professor Arthur A. Allen™ 
ported that not only the voices of the petrels were ™ 
corded sticcessfully, but many other sounds that emat 
from Kent’s Island at midnight were gathered in ™ 
permanently recorded on the film. The voice of " 
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yropean nightingale has been broadcast a number of 
imes from gardens near London, England, but this is 
relieved to be the first time that the voice of any bird 
bas been recorded on film by means of radio. 


THE USE OF TETANUS ANTITOXIN IN 
STREET ACCIDENT CASES 

Tetanus antitoxin, the lockjaw preventive, should be 
on to every person injured in a street accident, even 
‘the injury is only a small scratch or cut, physicians 
reminded in a warning appearing in the Journal of 
ye American Medical Association. Fresh evidence for 
ye need of applying this preventive measure is reported 
'y Dr. Eric C. Gilles, of the Johns Hopkins University 
shool of Hygiene and Publie Health. Dr. Gilles re- 
orted that the germ that causes lockjaw, or tetanus, was 
und in nearly one fifth of 63 samples of dust collected 
n down-town streets in Baltimore. Hospitals have re- 
ntly been called old-fashioned for adhering to the 
stom of giving the tetanus antitoxin to all persons 
rateched or cut. The practice could be abandoned, some 
hysicians argued, beeatse since the disappearance of 
orses from the streets of most cities, street dust probably 
ould not harbor the tetanus germs. These germs, accord- 
g to generally accepted theory, regularly inhabit the 
Btestinal canal of man and other animals. Dr. Gilles 
serts on the basis of his findings that tetanus germs, 
pwever, are widely distributed in street dust. Hospitals 
e thus vindicated in adhering to their practice of giving 
e antitoxin to all victims of street injury. The fear 
at some persons sensitive to the serum of the antitoxin 
ay be made temporarily ill by it is not, in his opinion, 
ficient justification for failing to give mg preventive 
fa horrible and fatal malady. 


INSULIN AND DEMENTIA PRECOX 


INSULIN, the gland extract that makes life possible for 
ousands of persons suffering from diabetes, is rescuing 
her thousands from the living death of insanity. From 
klahoma State Hospital come reports of three more once 
pelessly insane patients cured, and six others on the 
ad to recovery as a result of treatment with insulin. 
he total number of such cures is well over a thousand 
W, and apparently is increasing every month. 

The new method of treating the mental disease, demen- 
a precox, was discovered by Dr. Manfred Sakel, of 
lemma. It consists in giving large doses of insulin so as 
produce a state of shock. In treating diabetes, small 
ses Of insulin are given, and the physician is careful 
avoid producing shock or coma, which may end fatally. 
fatal outeome is the chief danger of the insulin shock 
ratment for mental disease. Physicians and nurses 
ind by while the patient is undergoing treatment, ready 
give sugar at just the right moment to snatch the 
tient from death and back to sanity. The shock is 
lowed to continue from one to three hours, depending 
the effects produced, and a series: of insulin shocks 
“necessary to achieve the cure of the mental disease. 
Why insulin shock restores sanity in some cases is not 
yet definitely known. It apparently is more successful 
the case of young patients, or patients who have not 
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been mentally ill for long. The layman who has seen a 
dementia precox patient sitting off by himself, absorbed 
in his own dreams and apparently oblivious to what goes 
on around him, might readily feel that a strong shock of 
some kind would jolt the patient back to normal aware- 
ness or wake him out of his dream state. Heretofore, 
however, no method of treatment has succeeded in doing 
this and hundreds of thousands of patients, mostly boys 
and girls under twenty years of age, have been doomed 
every year to a hopeless future in a hospital for mental 
disease, 

In diabetes, insulin saves lives by enabling the patient’s 
body to burn sugar from food in a normal manner. In 
dementia precox, Dr. Sakel believes that the gland extract 
acts by isolating short circuits in the brain which are 
responsible for the mental disease. The short circuits, 
according to his theory, are produced by injury to the 
brain and cause mental confusion because messages for 
one part of the brain get mis-sent to another part. When 
it is finally discovered how insulin shock works to cure 
the mental disease, it is hoped that an explanation will 
have been found of what causes this mental ailment. 


UNSHRINKABLE WOOL 


A NEW, revolutionary method which solves the old prob- 
lem of making wool unshrinkable, without damaging it 
in any way, has been invented by A. J. Hall, an English 
textile chemist. The important feature of Mr. Hall’s 
process is that it permits shrinking wool without ad- 
versely affecting its durability, its original softness and 
fluffiness, and its color—something which heretofore has 
proved to be impossible. These defects have been asso- 
ciated with unshrinkable processes for over forty years, 
since they were first practiced. In spite of much research, 
they have remained unsolved. 

Extremely simple, Mr. Hall’s method merely consists 
of dipping the wool in a solution containing the chemical 
sulfuryl chloride. It is dissolved in ‘‘white spirit’’— 
solvent which is used a great deal in dry cleaning. One 
and a half to a two per cent. solution is used and the 
treatment lasts about an hour. Previously it was thought 
that to make wool unshrinkable, treatment with chlorine 
in some active form—like sodium hypochlorite or chlorine 
gas was necessary. But always the wool came out with a 
harsh feel. If it had been dyed, the treatment bleached 
the dyes. Then if such unshrinkable wool was made into 
clothes, they did not last as long as garments made out 
of untreated wool. 

Tests on wool treated by Mr. Hall’s processes show that 
all these defects are overcome. The wool has the original 
soft and fluffy feel. It is just about as durable as the 
untreated wool. Its color and the dyes on it are not 
changed in the least. The wool does not seem to be chemi- 
cally altered. Other features of the new method are: 
Wool can be treated as it comes from the sheep’s back or 
in the form of socks and other clothing. The wool does 
not have to be washed first, or treated in any special way. 
The treating solution can be used over and over again 
and Mr. Hall has used the same solution for over a year. 
It is only necessary to add sulfuryl chloride as it is used 
up, and occasionally to purify the solution once in a while. 


| 
| 
1 
bird | 
Ime 
styl 
} 
rel 
vorkg 
doi 
k 
and 
tor 
: | 
an 
Noe 
{ 
Witt 
lifiey | 
thf 2 
vs Of 
| 
th 
4} 
yd 
4 
ral 
| 
er 
atin 
oud | 
n Ie 
| 
na 


10 


Wool mixed with rayon and cotton can be treated with- 
out harming these fibers, provided they are not too damp. 


SOME FURTHER PAPERS READ AT THE 
DENVER MEETING 

THE nervous patient, unduly tense and excited when 
his physician begins an examination, can now have the 
exact state of his nervousness measured by a new. instru- 
ment, the neurovoltmeter, described by Dr. Edmund Jacob- 
son, of the Chicago Laboratory for Clinical Physiology. 
The neurovoltmeter is a simple instrument using a string 
galvanometer and fine, sharpened wire electrodes that are 
inserted into nerve or muscle tissue without undue dis- 
comfort. It will measure variations in electrical nervous- 
ness amounting to fractions or millionths of a volt. It 
is expected that the new instrument will permit the physi- 
cian to keep track of effects of even the most delicate 
treatment upon the nervous and muscular system. The 
study of mental disease will also be advanced by its use. 


THE problem of leprosy control was outlined by Dr. 
Esmond R. Long, of the Henry Phipps Institute, Phila- 
delphia. Tuberculosis in man and animals, leprosy in 
man and leprosy-like diseases of animals, and a e¢attle 
plague known as Johne’s disease are all caused by mem- 
bers of the same germ family. These germs are known 
as acid-fast bacilli because the slender rod-shaped or- 
ganisms all take a red stain or dye and hold it fast 
even when washed with acid. These acid-fast bacilli are 
alike in another important respect. No matter what 
part of the body or what organ they affect, they all cause 
the same initial reaction in the body. Their presence is 
the signal for the appearance of large, single-nucleus 
scavenger cells which gobble up the bacilli and try to 
destroy them. But the. bacilli cause chemical changes 
in the scavenger cells, turning the latter into epithelioid 
cells. Groups of these cells form the tubercles of tuber- 
culosis. A chemical attack on the tuberculosis bacilli and 
related germs, sponsored by the National Tuberculosis 
Association, has shown that all these germs, whether 
they cause leprosy, tuberculosis of man, tuberculosis of 
cattle, or other disease, produce many of the same chem- 
icals in their tiny bodies. Each of them, in addition, 
produces one or two chemicals of its own, entirely differ- 
ent from those produced by any other germ. Certain of 
these individual chemicals of the human tuberculosis 
bacillus can produce the same changes in the body’s 
scavenger cells that the living bacilli produce. 


WITH climatic changes larger than those that brought 
the droughts and windstorms of the past few years, there 
would be a migration of man from the fertile parts of the 
nation where he now lives, according to Dr. M. M. Leigh- 
ton, chief of the Illinois State Geological Survey. But a 
more immediate problem than a possible return of the 
glacial period is preventing the drift of fertile soils. 
Midwestern farmers must conserve and protect their 
greatest natural resource. Dust storms take place even 
in a moist climate if bare areas are exposed to the wind. 
In more arid regions the balance between erosion and 
vegetation is so critical that man must actively aid 
nature. 
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‘*Best paved country in the world’? is the Somew 
envious tribute of German highway engineers {, th 
United States. Their figures show that of the 19 000,04 
miles of highway in the world, nearly half, or 5,600,004 
are in America, with 5,000,000 miles in the United Stata 
alone. Europe has 3,900,000 miles, Asia 1,250 000, ang 
the remainder of the mileage is about equally diyijg 
between Africa and Australia. In Europe, 
the best developed highway system, with 465,000 mijy 
Germany follows, with 250,000 miles; England } 
210,000 miles, Poland 160,000, Italy 125,000, Syoj, 
80,000, Belgium 22,000, the Netherlands 19,000, a 
Switzerland 11,000 miles. 


THE new type airplane de-icing mechanism which sj 
stantially reduces the danger of rips has been approy 
by the U. 8. Bureau of Air Commerce. The device js, 
improvement on the well-known rubber ‘‘overshoes”’ , 


the leading edge of airplane wings and tail surfag : 
These overshoes could be expamded and contracted } ; 
compressed air, breaking up ice formation so that ¢ i 
wind whistling over the wings could blow it away. (jy ap 
trouble was that if a small hole developed in these rubly on 
de-icers it might become enlarged and soon render ty 44 
whole mechanism ineffective. The new improvement wi dit 
fabric reinfercing strips in the rubber covering whi ma 
prevent rips from spreading beyond the limits set by ti hy 
strip. Thus, small holes can become no larger and pall gu} 
tial operation, at least, of the de-icer will be possill ani 
The B. F. Goodrich Rubber Company developed the ( cla 
icers in collaboration with the following governnel 
agencies: Bureau of Air Commerce, National A dvisw “4 
Committee for Aeronautics, United States Army Aim the 
Corps, Naval Air Service. Cooperation with the « pag 


mercial airlines was also employed. 


Drs. A. B, Rivers anp L. A. CARLSON, of the Mayo Fou 
dation, advise that vitamins, especially vitamin ©, shoil 
be added to the diets of stomach ulcer patients. —Patia 
whose ulcers have a tendency to hemorrhage should,! 
particular, be given extra vitamins. They pointed out! 
a recent staff meeting of the Mayo Clinic that the usu 
stomach ulcer diet is apt to lack sufficient vitamins. [i 
ing this to be the case in a number of their patients, dos 
of vitamin C in the form of cevitamic acid were given. 4 
all cases the amount of vitamin C in the blood, which ls 
been low, returned to normal and the general condition! 
the patients improved markedly. Vitamin C, found 
fresh fruits and vegetables, particularly the citrus fruit 
has a tendency to prevent hemorrhage, which makes 
valuable in ulcer cases. Lack of this vitamin produce 
disturbance in body tissues and their cells which may kt 
them from absorbing all the essential nutrient materil 
from the food eaten. If the tissues lining the stomach # 
in this unhealthy state, as a result of vitamin lack, ' 
nutrition of the body can not help being disturbed and# 
stomach lining itself must have less resistance to erdt!! 
or ulceration. Giving extra amounts of the vitamin shoul 
therefore help the patient. 
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YGIENE 


BACTERIOLOGY 


textbooks for fall classes! 


TURNER’S— 


Personal Hyciene 


Dr. Turner has made this another outstanding 
text for schools. In it can be found the logical 
principles vf teaching the subject to students. 
At all times, Dr. Turner places stress on the 
application of these principles to each individual 
student. In this way, itis practical. In further 
| addressing the student, the author uses a simple, 
direct style that is plain and intelligible. The 
material is complete. It covers every phase of 
hygiene, bringing in the newest thought on the 
subject. Many illustrations, list of references, 
and a glossary add to this new book’s value as a 
classroom textbook. 


Personal Hygiene—By Exrsmere Turner, M.A., 
Dr.P.H., Professor of Biology and Public Health in 
the Massachusetts Institute of Technology. 315 
pages; 87 illustrations; price $2.25. 


TURNER’S— 


Personal AND Community 


This book is becoming recognized more and more 
as the leading hygiene text covering both the 
personal and community aspects of the subject. 
This recognition comes because it covers its sub- 
ject completely; the author has an easy style of 
presenting the material; he uses the right ap- 
proach; the material is uninvolved because it 
sticks entirely to hygiene; it is up-to-date; and 
it distinctly helps the teacher to get the message 
to the student. Teachers who have used it like 
itvery much for a good, modern hygiene course. 


Personal and Community Health—By Exs- 
M.A., Dr.P.H., Professor of Biology 
and Public Health in the Massachusetts Institute 
680 pages; 135 illustrations; price 


FAIRBROTHER’S— 


Mevicat Bacteriovocy 


This is an English publication that was brought 
to this country because of its outstanding quali- 
ties. A book of 437 pages, it is intended for the 
course requiring the medical side of bacteriology. 
Being comparatively short, it is concerned en- 
tirely with the teaching of fundamentals. This 
is done well. The author, before submitting the 
beok for publication, tried it in his classroom 
with his students. The weaknesses were over- 
come and the rough spots were smoothed out, so 
that now the text is clear and well-balanced. 


Textbook of Medical Bacteriology—By R. W. Fam- 
BROTHER, D.Sc., M.D., M.R.C.P., Lecturer in Bacteri- 
ology, University of Manchester; Late Research Fel- 
low in Bacteriology, Lister Institute, London. 437 
pages; 12 illustrations, 4 color plates, 34 tables; 
price $4.50. 


CARTER'S— 


MicropioLogy AND PatHoLocy 


As indicated by the title, this text covers two 
complete subjects. They are taken up as en- 
tirely separate units, while at the same time 
their interrelationship is brought out. The stu- 
dent is given a broad vision of each subject by 
1, laying a foundation of underlying principles 
and explaining them as carefully as possible; 
and 2, showing the application of these princi- 
ples to disease. Beautifully illustrated, well 
organized, and well arranged, this is an ideal 
textbook for the classroom. 


Microbiology and Pathology—By Cuanrtes F. Carrer, 
B.S., M.D., Director, Carter’s Clinical Laboratory, 
Dallas, Texas. 682 pages; 152 illustrations; price 


$3.00. 


The C. V. Mosby Company :: Publishers :: St. Louis, Mo. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


LIGHT FROM SWIFTLY MOVING 
ELECTRONS 


A STRANGE glowing light can be caused by swift-moving 
electrons shot into a pure liquid. This light can only 
be accounted for if it is assumed that the moving atomic 
‘‘bullets’’ are traveling faster than could light rays in 
the same medium. This strange happening, which might 
seem at first glance to controvert Einstein’s theory of 
relativity but does not, is reported by P. A. Cerenkov in 
the Physical Review. 

In a rough way the new phenomena are similar to the 
creation of sound waves by a bullet. Most every one 
knows that the ‘‘zip’’ of a bullet comes along after the 
bullet has passed; that is, the speed of the bullet is greater 
than the speed of the sound waves which it creates. 

In the Russian experiments, just reported, the ‘‘zip’’ 
of the electron bullets is not sound but light; very faint 
but real. The atomic electron bullets used in the experi- 
ments were obtained either from disintegrating radium 
as the so-called beta rays, or as the Compton recoil elec- 
trons created when gamma radiation impacted the pure 
liquids under study. Both kinds of electron bullets pro- 
duced the light. 

A strange characteristic of the new kind of light is 
its distribution in space. It does not come out, from the 
liquid being studied, equally in all directions. Rather 
it tends to issue forward along the line in which the elec- 
trons are traveling. In the photographic records obtained 
of the light, it appears to be something like a headlight 
beam coming out from the swift-moving, but invisible, 
electron beam. 

A basic postulate of Einstein’s theory of relativity is 
that in a vacuum the speed of light would be constant and 
the ‘‘fastest’’ thing in the universe. In liquids and 
other mediums of light propagation, however, the speed 
of light, as is well known, is less than the ideal postulate 
of Einstein. Thus it is strange, but not necessarily re- 
markable, that the only explanation of the new-found 
light which completely explains the phenomenon, consists 
of assuming that the electrons race through the pure 
liquids faster than could light rays. 


THE AGE OF THE TOP OF MOUNT 
WHITNEY 

THE top of Mount Whitney, highest peak in the United 
States proper, may be many millions of years older than 
the mountain range which it tops, is suggested by Francois 
E. Matthes, of the U. S. Geological Survey. 

Mr. Matthes points out that the Sierra Nevada is not 
the first mountain range to occupy the region east of 
California’s great valley. Long before the Sierra was 
uplifted, another mountain range, or system of ranges, 
stood in the same place. And that earlier system itself 
was a late comer in geologic history, for it rose during the 
age of giant reptiles, only about one hundred million years 
ago, after the earth had gone through a period of approxi- 
mately a billion and a half years of spasmodic upheavals 
and sinkings. 


Geologic studies of Mount Whitney have shown that j 
belongs to an entirely different category from the sharp, 
glaciated peaks that are characteristic of the High 
Sierra. With its gently sloping tabular summit, it op. 
viously is not an alpine mountain form, and could no} 
possibly have been fashioned at its present high level py 
the erosional processes that produced the precipitous peaks 
so characteristic of the range. 

It is, evidently, a remnant of some ancient landscape— 
of one of those earlier ranges that once stood in the region 
now occupied by the Sierra Nevada. For nearly eighty 
million years these ancestral Sierras were in existence, 
and during that time were gradually worn down by the 
processes of erosion until presumably there remained only 
rows of hills in a lowland that sloped gently down to the 
sea. Then, about fifty or sixty million years ago, began 
the first uplifts that led to the rise of the present Sierra 
Nevada. 

Mr. Matthes, admitting that it is a daring thought, 
advances the idea that the summit platform of Mount 
Whitney is a remnant of one of those ancient lowland 
hills. The ancient ancestral hill, called Whitney Hill, 
apparently was but 1,500 feet high some 35 or 45 million 
years ago. To-day, as the summit of Mount Whitney, 
it rises 14,494.7 feet above sea-level. Because of its hard 
granite summit, Mount. Whitney is more resistant to 
erosion than the younger peaks of the range. During 
the ice age and all postglacial time—a period of a million 
years in round numbers—Mount Whitney appears to have 
been reduced in height by weathering only 12 or 16 feet. 


THE EVOLUTION OF THE CECROPIA 
MOTHS 


EVOLUTION at work, geologically speaking, in quite 
recent time, and very probably still at work, has been 
traced with the help of some big moths, by Dr. W. 8. 
Sweadner, of the University of Pittsburgh. 

Dr. Sweadner’s subjects were the common and widely 
distributed cecropia moths—big, hairy, handsome fellows 
with crescent-shaped white spots in their wings. Although 
they all look rather alike to the casual observer, there ar 
enough differences in structure and marking to separate 
them into eight distinct species, spread clear across Nort! 
America. Each species has its own territorial range. 

Examination of Ice Age history makes it highly prob 
able that during that revolutionary epoch there were thre 
species of these moths—eastern, central and westerl— 
each kept away from its neighbors’ range by natprd 
barriers, which operated not directly on the insects bu! 
on. the food plants on which they depended. 

As the Ice Age drew to its close, the trees and shruls 
on which the cecropia caterpillars feed followed the 
treating edge of the glaciers northward. Well up 
Canada, the range of the plants spread to east and wes, 
and the moths extended their range with them. 

This brought the hitherto separated species into 
tact. _ Interbreeding occurred, and played a very it 
portant part in the development of several addition® 
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species. Indeed, one of the species now recognized is 
onsidered by Dr. Sweader to be merely a complex of hy- 
prid intergrades between two overlapping elder species, 
and not a distinet group at all. Dr. Sweader demon- 
grated the possibility of producing definite new forms 
py eross-breeding the various species in the labora- 
ry.—FRANK THONE. 


. 


THE CONTROL OF CROWS ON DUCK- 
BREEDING GROUNDS 

A surVEY by E. R. Kalmbach, of the U. 8S. Biological 
survey, shows that crows are major enemies of wild ducks 
in at least a part of the great wild duck breeding grounds 
inCanada. Of 512 duck nests studied, 31 per cent. (156 
nests) had been ravaged by crows. Other causes of 
destruction accounted for another 20 per cent. of loss, 
3 that of all the nests that started the season with hope- 
ful batches of eggs, only 49 per cent. turned out live 


tor, 


ducklings. 
It is possible, however, Mr. Kalmbach notes, that part 


of the egg destruction by crows might have been wreaked 
after the parent ducks had abandoned the nests for other 
causes. Furthermore, this survey was made in a part 
of the nesting area where the crow concentration is un- 
usually high, and where a large duck population offers 
unusually great temptation to raid for eggs. The overlap 
of crow range and duck-nesting area does not represent 
more than about a sixth of the whole productive waterfowl 
nesting area in Alaska and Canada. So crows can not 
be counted universal enemies of ducks. 

Mr. Kalmbach recommends that, for practical control 
purposes, ‘‘Crow-control operations on duck-breeding 
grounds should by all means be entrusted only to those 
who fully recognize the hazards associated with human 
intrusion on waterfowl nesting grounds. The work should 
not be carried out haphazard or by mass action devoid of 
careful supervision. There should, in fact, be solicitude 
for the privacy of every nesting duck. At winter crow 
roosts, where control is possible at a lower cost per bird, 
the benefits with respect to waterfowl are, in turn, less 
direct, since only a part of the birds present at these 
roosts (number at present unknown) actually enter the 
problem of crow-waterfowl relationships on the breeding 
grounds. For the present, and probably for years to 
come, such control may wisely be restricted to those 
federal, state, or privately managed areas to which crows 
have been attracted in unduly large numbers by the 
presence of nesting waterfowl and on which consequently 
the delicate problem of control may be kept in experienced 
hands, ’? 


FLIGHT RECORDERS FOR COMMERCIAL 
TRANSPORT PLANES 

Sixty ‘‘flight analyzers,’’ to make automatically a 
record of almost everything going on in an airplane be- 
‘ween taking-off and landing, have been installed on the 
Planes of the United Air Lines and are expected shortly 
‘0 become standard commercial aviation equipment. 

The analyzer, which consists essentially of a barograph 
‘0 register altitude, a device to record when the automatic 
pilot is in use, a clock and a recording device, will tell 
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rate of climb, rate of descent of the plane and the com- 
parative smoothness of the flight. A small chart, three 
inches by five inches in size, constitutes the recording. 
device of the ‘‘analyzer,’’ which is placed in the tail of 
the ship prior to take-off and removed immediately upon 
landing. The number of radio telephone reports from 
the plane to ground stations and the time each was made 
is also noted automatically. 

Immediate analysis of the record made by the device is 
provided for in the air line’s operation, it was stated. 
From the chart markings, it is possible for the pilot 
himself, the dispatchers and chief pilots to reconstruct 
completely the story of the plane’s flight. The device 
is expected to improve efficiency of operation, particu- 
larly of the operation of the automatic pilot, now used 
between 85 and 90 per cent. of the time the plane is in 
the air, exclusive of taking off and landing. Company 
officials will also be able to check on whether safety regu- 
lations with regard to altitudes at which the planes fly 
have been carefully observed. A check is also provided 
on the airways’ traffic control scheme enforced in major 
airline services. Eastbound planes fly at ‘‘odd’ alti- 
tudes, while westbound planes cruise at ‘‘even’’ altitudes. 

The device, including the barograph and the electrical 
instruments, that note radio telephone use and operation 
of the automatic pilot, is housed in a duralumin casing 
weighing but three pounds and measuring but five and a 
half inches by eight and a quarter inches. A new analyzer 
is placed in the plane at each stop. The device can 
operate for eight hours, much longer than any scheduled 
non-stop flight. The analyzer will also aid future safety 
work by providing a permanent record of what went on 
in the plane before any accident that might oceur. Anal- 
ysis of accident causes has frequently been hampered in 
the past by the fact that little was known of the plane’s 
behavior immediately before disaster overtook it. 


A NEW SHIP STABILIZER 

Oru has been poured on raging seas to calm turbulent 
waves which threaten shipwreck. Now comes Edward R. 
Carroll, of Brooklyn, N. Y., with an invention which is 
intended to do the same thing, but keeps the oil in the 
ship’s tanks. The invention provides an ingenious con- 
trol of the swishing of the oil inside the tanks which coun- 
teracts pitching and rolling of the ship. Used on battle- 
ships, it would keep the ship steady so that the aim of 
its guns wouldn’t be spoiled. 

Carroll’s invention, described in a patent recently 
granted to him, is designed for ships with engines that 
burn oil for fuel, such as Diesel engines. The ships 
would be provided with a double bottom and wing tanks 
built in the sides, in which the oil is stored. Unlike the 
conventional storage tanks, these tanks and the double 
bottom are divided up into long cells by iron plate-like 
partitions. Valves in the partitions can be controlled 
from a central station. By opening and closing the valves, 
flow of oil from one cell to the other is controlled. When- 
ever the ship begins to roll, the valves distribute the flow 
of oil so as to act as a counterweight to the roll. Thus, 
when the ship tips to starboard, all the oil can not move 
instantly toward that side. It is held on the port side 
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and, acting like a person on a see-saw, helps to right 
the ship. 

Similarly any synchronism between waves and motion 
of the ship which leads to violent rolling would be broken 
up. Such synchronism increases the roll to the point 
where it endangers the ship. It is brought about by 
the same principle involved in swinging. Just as a slight 
push at the proper moment sends the person in the swing 
higher into the air, so waves in synchronism with the 
roll of the ship, can cause it to roll and pitch more and 
more steeply. 


THE TREATMENT OF ACNE 


For acne, local skin cleanliness brings the best results. 
Medical research workers believe that improperly fune- 
tioning endocrine glands are probably responsible for 
acne. But no glandular substance found is enough better 
than local treatment to justify the expense and effort of 
its administration. 

Twenty-nine students at the University of Iowa have 
recently been treated for acne as a part of a scientific 
experiment. Dr. Grace E. Williams, medical adviser to 
women, and Dr. Ruben Nomland, professor of derma- 
tology at the university, report their observations on these 
students in the Journal of the American Medical Asso- 
ciation. 

With evidence pointing to a deficiency of sex hormone 
in acne patients, twenty-eight women students and eleven 
men, the average age being nineteen years, were examined. 
Of these eleven had severe, twenty moderately severe and 
eight mild acne. All thirty-nine students were asked to 
give meticulous attention to details in the care and 
treatment of their skin. In addition, twenty of them 
were treated with sex hormones, while the remaining 
nineteen were also given injections but the injections 
were merely sterile water. The students did not know 
which -were getting hormone substance and which were 
getting water. 

Treatment went on for from four to six months with 
85 per cent. of those given the hormone substance show- 
ing moderate to marked improvement and 78 per cent. 
of the control group given sterile water showing the same 
degree of improvement. At the end of the experiment 
it was concluded that a deficiency of the pituitary-like 
hormone is not an important factor in causing acne and 
that the local treatment is still the best for its control. 

Here are the instructions that were given to most of the 
students: Stop all picking and squeezing. Discontinue 
the use of all cosmetic creams. Wash with soap and 
water twice daily, keeping the skin non greasy almost 
to the point of scaling. Eat a diet low in carbohydrates. 
Eat no candy. Remove blackheads by placing hot towels 
on the face for five minutes, then applying a thin coating 
of 3 per cent. resorcinol in cold cream to the face and 
again applying hot towels for five minutes. The black- 
heads are then squeezed out with a comedone remover, the 
face rinsed with cold water and hamamelis water applied. 
Apply a prescribed lotion two or three times a day. Avoid 
iodized salt. Shampoo the hair twice a week. 
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BEFoRrE geologists and soil scientists at the Denyey Meet 
ing of the American Association for the Advancemey if 
Seience, Vern O. Stebbins, of the U. 8S. Soil Conservatig 
Service, showed how soil ailments are diagnosed in Order ty iiiN 
prescribe treatment. There are five general types of si 
surface in the soil conservationist ’s diagnosis chart, rang. 
ing from virgin soil areas showing no apparent erosig] 
down to sheet erosion that has eaten away all the topsj 
and the best part of the subsoil. There are also thr, 
stages of severity in gullying, and four types of lang 
slope. By combining these three kinds of classificatig 
on one map, it becomes possible to see at a glance why 
ails a particular field or group of fields, and to suggeg 
treatment that will lead to restoration of soil health, 


Bats play the réle of bees in pollinating certain king 
of bananas, according to Dr. L. van der Pijl, biologist o 
the Netherlands East Indies. Certain species of they 
flying mammals have very long tongues, equipped to i. 
lect pollen for food. They move from flower to flowe, 
and in so doing transfer enough of the pollen surplus ty 
effect fertilization. The banana flowers visited by th 
bats have an odor quite disagreeable to human nostrik 
which is said to be like that of the bats themselves, anj 
hence presumably attractive to them. 


PLANT foods raised on ‘‘artificial’’ fertilizer are no 
inferior to foods raised on ‘‘natural’’ fertilizer, despitg 
recent declarations to the contrary, it has been demo 
strated by experiments in the laboratory of Professr 
Arthur Scheunert, of the University of Leipzig. Pr 
fessor Scheunert used two groups of rats, six males an 
twelve females in each. He kept one group on a did 
composed entirely of plant foods raised with ‘‘ artificial” 
fertilizers, the other on foods raised with ‘‘natural” 
fertilizers. At the end of two and a half years, the au 
mals in both groups were approximately equal in boij 
weight and general health. However, the artificial-ferti 
lizer group had considerably surpassed the others in tiv 
number of offspring. 


CarL Zeiss, Inc., under date of August 10, has wri 
ten to Science Service as follows: The map projettt 
MULTIPLEX has been developed by ZEISS, 
Numerous instruments of this type have been sold ail 
many are in use also in the United States. The Am) 
Air Corps uses 18 Zeiss Multiplex projectors and 
Geological Survey has a whole battery of them in \™ 
on the Tennessee Valley project. We regret that tl 
name of the firm which alone and completely develop 
this method and the Multiplex projector is omitted from 
this article. Bausch and Lomb Optical Company are 0! 
just beginning to manufacture Multiplex projectors havilg 
received a license from Carl Zeiss to manufacture the® 
On account of the law making it obligatory for the Am 
to buy domestic products, an order for such Multiple 
projectors was placed by the Army with the Bausch 2! 
Lomb Optical Company. 
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McGraw-Hill 


THE purpose of this new text is to pre- 

sent, in logical sequence and concise 
form, those fundamentals which are nec- 
essary to give the technical student a 
working knowledge of physics. The mate- 
rials included, the arrangement of topics, 
and the manner of presentation reflect 
the author’s experience in years of teach- 
ing physics to engineering and art students 
and in his own research and consulting 
work. Preliminary editions of the book 
have been used in the author’s courses 
for the past five years. 


|The arrangement of material, by which 
mechanics and heat are followed first by 
eectricity and then by wave motion, 
sound and light, is that which seems to 
the author most logical and best suited to 
the needs of the student for the pursuit 


PHYSICS 
for Students of Applied Science 


By J. EDMOND SHRADER 
Professor of Physics, Drexel Institute of Technology 


638 pages, 6x9, 583 illustrations, $4.00 


of other subjects, especially in the field of 
engineering. 


The calculus is used only sparingly and in 
the latter parts of the book; a working 
knowledge of trigonometry is however, 
assumed. 


Since the author believes that modern 
physics can be studied to advantages only 
after a thorough mastery of the older and 
basic principles, modern developments are 
touched upon only lightly. 


A comprehensive list of problems is given - 
at the end of each division of the book. 
Answers for the odd-numbered problems 
are printed, and enough problems are 
given so that either the odd-numbered 
problems or the unanswered even-num- 
bered ones may be assigned. 


Manual of Experiments in Physics 
By J. EDMOND SHRADER 
262 pages, 6x9, illustrated, $2.25 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street, New York 


Aldwych House, London, W.C.2 
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VOL, 86, No, 2297 


SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME PAPERS READ BEFORE THE NOT- 
TINGHAM MEETING OF THE BRITISH 
ASSOCIATION FOR THE ADVANCE-| 
MENT OF SCIENCE 


THE DETERMINATION OF SEX 


SEx is equally distributed among Britons only in young 
people; between the ages of 15 and 19 the number of 
boys and girls is approximately equal. At earlier ages 
there are more males; later, females predominate. This 
seesaw of the sexes, and what it means biologically, was 
the subject of discussion before the meeting of the British 
Association for the Advancement of Science by Professor 
F. A. E. Crew, of the University of Edinburgh. 

In a word, the female of the species is noticeably more 
resistant than the male. Men, boys, and boy babies all 
tend to die off faster than their sisters. It begins even 
before birth. For every 100 girl babies who die before 
they are born, there are 110 boy children who never see 
the light. Yet there are 106.5 boy babies born alive for 
every 100 girl babies. But then they proceed to die 
faster, during infancy and early childhood, until in the 
ages from ten to twenty there are no more boys than there 
are girls. After the age of twenty years, women begin 
to outnumber the men, and the ratio rises throughout the 
remainder of life. In the seventies and eighties far more 
women die than men, for the simple reason that there are 
more women left alive to die. 

Dr. A. Walton, in a discussion of sex determination, 
spoke of the possibility of separating the sperms of mam- 
mals, in which the male cell carries the genes determining 
male or female sex. He said: ‘‘There is evidence that 
such separation does occur normally to some extent. The 
results obtained by experiment are as yet inconclusive, 
nevertheless the comparative ease with which the sperms 
can be subjected to experimental manipulation opens up 
a promising line of future investigation and the promise 
of practical sex control.’’ — 


THE INTRODUCTON OF ARCHEOLOGY IN SCHOOLS 


In his address as president of the Educational Science 
section, H. G. Wells urged abandonment of the teaching 
of what has hitherto been regarded as history. What he 
would substitute in the lower grades is more in the nature 
of archeology—history of early man and the beginning 
and growth of civilization. 

‘*The crazy combative patriotism that plainly threatens 
to destroy civilization to-day is very largely begotten by 
the schoolmaster and the schoolmistress in their history 
lessons,’’ Mr. Wells said. ‘‘They take the growing mind 
at a naturally barbaric phase and they inflame and fix 
its barbarism. I think that the less young children have 
either in or out of school of what has hitherto figured as 
history, the better. I do not see either the charm or the 
educational benefit of making an important subject of the 
criminal history of royalty, the murder of the Princess 
in the Tower, the wives of Henry the Eighth, the families 
of Edward and James I, the mistresses of Charles II, 


Sweet Nell of Old Drury, and all the rest of it. | sug. 
gest that the sooner we get all that unpleasant stuf out 
of schools and the sooner that we forget the border bicker. 
ings of England, France, Scotland, Ireland and Wales, 
Bannockburn, Flodden, Crecy and Agincourt, the neare 
our world will be to a sane outlook upon life.’’ 

Along with a broader history of the whole of manking 
Mr. Wells urged the study of geography, using moden 
photography rather than maps and lists of capes ang 
rivers. Biology should include the study of how map 
emerged from the sequency of sub-human animals, he 
said. In a world of machinery, optical instruments, ele. 
tricity, radio, and so forth, we want to lay a sound founds. 
tion of pure physics and chemistry upon the most modern 
lines—for every one. ‘‘And finally, to meet awakening 
curiosity and take the morbidity out of it, we have to tel] 
our young people and especially our young townspeople 
about the working of their bodies, about reproduction 
and about the chief diseases, enfeeblements and accidents 
that lie in wait for them in the world.’’ 


THE NEED OF A KNOWLEDGE OF PLANT SCIENCE 


Professor E. J. Salisbury, of the University of London, 
in his presidential address before the section on botany, 
emphasized the fact that knowledge of plant science is 
needed in the making of a really well-equipped citizen. 
The relation of botany to such applied sciences and tech- 
niques as agriculture, forestry and grazing is so well 
known as to need no laboring; but the sciences of plant 
life come into the picture at such unexpected but impor- 
tant aspects of public affairs as improvement of water 
supplies, soil erosion control, preservation of beaches, and 
even diseases that threaten the supply of fish for break- 
fast. 


THE ELIMINATION OF NOISE 


Englishmen hate noise; and Britain is going to do some- 
thing about it according to Dr. George W. C. Kaye, 
chairman of the Acoustics and Noise Committee of the 
British Standards Association and of the Noise Investi- 
gation Committee of the Ministry of Transport. 

British architects and construction engineers are pay- 
ing increasing attention to sound-proofing buildings and 
industrial engineers are devoting more study to eliminate 
noise at its source. The past few years in Great Britain 
have seen a concerted attack on the problem. 

He described the history of the ‘‘phon,’’ a new unit 
for the measurement of noise, and reported that its 
standardization came in ‘‘the nick of time to meet the 
present demand for noise abatement.’’ Typical of Brit- 
ish efforts to quiet a nation are methods adopted to cut 
down the noise in London’s Underground, or subway. 
Asbestos-faced shields now line the tubes to within 4 
few inches of clearance of the wheels. They absorb the 
roar of the wheels as they pass over track irregularities 
and rail joints. In addition, rail-grinding ears to smooth 
the rails have been installed. Englands first noise abate- 
ment ordinance, Dr. Kaye recalled, dates back to the 
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GENERAL 
BIOLOGY 


ANATOMY 
PHYSIOLOGY 


textbooks for fall classes! 


WHITE’S 
GENERAL BIOLOGY 


A new edition, just published. It was entirely 
revised to bring the material up-to-date and to 
also give the chapters better sequence. Being 
a book on general biology the material is bal- 
anced so that there is as much on botany as there 
is on zoology. It covers both subjects com- 
pletely and can be used successfully in the one 
semester course or in a one year course with 
occasional outside reading. Fundamentals are 
stressed. Many original illustrations are used 
to visibly explain the fundamentals. A labo- 
ratory manual, by the same author, accompanies 
the textbook. 


GENERAL BIOLOGY—E. Grace White, Ph.D., 
Professor of Biology, Wilson College, Chambersburg, 
Pa. About 688 pages; 336 illustrations; price, 
$3.00. 


ZOETHOUT’S 
TEXTBOOK OF PHYSIOLOGY 


This book continues to serve physiologists as the 
ideal college physiology textbook. Its size is 
between the small elementary and the large med- 
ical texts. It has been successful in giving the 
student a well-rounded understanding of the 
subject. The material is comprehensive and 
effectively presented in “every-day English.” 
Heavy, technical terminology has been avoided. 
Unproved theories have also been avoided. 
Cross references have been used to show the 
interdependence of one organ on another and 
permit the teacher to interchange the sequence 
of chapters if he desires to. There is a labora- 
tory manual with experiments concurring with 
the material of the textbook. These two books 
have been highly satisfactory in the classroom. 


TEXTBOOK OF PHYSIOLOGY—W. D. Zoethout, 
Ph.D., Professor of Physiology in the Chicago College 
of Dental Surgery (Loyola University). 694 pages; 
271 illustrations; price, $4.00. 


THE C. V. MOSBY COMPANY, 


FRANCIS, 


FUNDAMENTALS OF ANATOMY 


A brand new textbook. Underlying principles 
are all that is taken into consideration in this 
beginning text. The approach is through “‘liv- 
ing” anatomy. This course primarily serves as 
a basis for the study of other subjects—physi- 
ology, hygiene, ete. The fundamentals of ‘‘liv- 
ing” anatomy can therefore be used best in 
making this course serve as it should. This 
predominant idea, used all through the book, is 
further emphasized in the last chapter, “Sur- 
face Anatomy.” Most of the illustrations were 
drawn to be used as text material. They, like 
the text, stick to principles and fundamentals. 
It is an excellent text to initiate the student into 
the field of anatomy. 


FUNDAMENTALS OF ANATOMY —Carl C. 

Francis, A.B., M.D., Senior Instructor in Anatomy, 

Laboratory of Anatomy, Western Reserve University, 

oa Ohio. 320 pages; 176 illustrations; price, 
2.75. 


MacLEOD ano SEYMOUR’S 
FUNDAMENTALS OF HUMAN PHYSIOLOGY 


The three former editions of this text were writ- 
ten by the great Dr. J. J. R. Macleod, whose 
well-known ability and contributions to physi- 
ology and medicine need no comment. Upon 
these three editions is built the present fourth 
edition. It has been revised by Dr. Seymour 
of Ohio State University, an outstanding teacher 
of physiology. The book now offers an au- 
thoritative, and well-written discussion of the 
subject. Every phase is taken up in logical 
sequence and explained so that the student can 
easily understand them. Many illustrations, 
review questions, and a glossary of physiologi- 
cal terms add to the “teaching” and “learning” 
values of this book. 


FUNDAMENTALS OF HUMAN PHYSIOLOGY 
—R. J. Seymour, Professor of Physiology, Ohio State 
University, and the late J. J. R. Macleod. 4th edi- 
tion; 424 pages; 112 illustrations; price, $2.50. 


$t. Louis, Missouri 
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times of Good Queen Bess, when ‘‘ sounding of horns and 
beating of wives’’ was prohibited after nightfall. 


THE USE or EMULSIONS IN TOXEMIC 
CoNDITIONS 


Deadly poisons released into the blood can be robbed 
of much of their viciousness by the injection of a very 
finely divided oil-and-water emulsion, according to Drs. 
A. C. Frazer and H. C. Stewart. ‘‘The administra- 
tion of finely dispersed oil-in-water emulsion in toxemic 
conditions modifies the course of the disease to a marked 
degree. . . . In the administration of vaccines and simi- 
lar preparations the toxic reaction obtained with large 
doses can be avoided with emulsion prior to injection.’’ 

Outside the body, the same kinds of oil-in-water emul- 
sions have been used experimentally to de-toxify bacterial 
toxins and even cobra venom. Ordinarily lethal doses so 
treated and then injected into guinea-pigs failed to have 
the expected deadly effect. Drs. Frazer and Stewart 
explain the de-toxifying powers of their emulsions as due 
to ‘‘adsorption of the toxin at the oil-water interface.’’ 


INGENIOUS DEVICES OF THE COLOR-BLIND 


Dr. Mary Collins, of the University of Edinburgh, in 
the course of her presidential address before the section 
of psychology evaluated modern tests of color-blindness. 
Color-blind persons sometimes resort to ingenious devices 
for overcoming their handicap and hiding it from others. 
One man who worked constantly with red and black ink 
was embarrassed by inability to tell one from the other. 
His difficulties were solved when he discovered that he 
could make the distinction by smell. Another, who was 
a painter, had the much more difficult task of copying 
colored pictures when he was unable to tell green when 
he saw it. He matched the green of the foliage because 
he could recognize blue and yellow. He mixed the two 
hoping the result might match the green of the original. 
He succeeded. A color-blindness test was beaten by an 
engineer by the device of accepting as correct matches 
those which looked all wrong to him. 

Existing tests are satisfactory for excluding those with 
defective color vision from most occupations. Those voca- 
tions requiring workers to distinguish between lights of 
red and green, such as railroads, the Navy, aviation and 
perhaps motoring, should use tests in which lights, and 
not just pigments, must be distinguished. 


Nigut MorTHs 


Spirits of ancestors flit about in the form of moths. 
This odd belief, according to Professor J. H. Hutton, is 
held by Fiji Islanders and also by natives of the Naga 
hills, in that southeast corner of Asia called Indo-China. 

Head-hunters of Fiji wear the hair of an enemy’s head 
and so do Naga head-hunters in Indo-China. In both 
places, if they don’t want to speak right out about cutting 
off somebody’s head, they refer to the victim pleasantly 
as a plantain tree. If you are poor in this world, you’ll 
be poor in the next, so they believe in both these places, 
over 5,000 miles apart. And if you are stingy, stay away 
from these two corners of earth, for they think stinginess 
the world’s worst fault. 
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With such examples as these, taken from his owp ex. 
periences, and from the studies of other investigators, 
Professor Hutton submitted evidence to prove that Natives 
of Indo-China long ago had some cultural connectio, 
with natives, not only in the Fiji Islands, but also wiy, 
natives in the Marquesas even farther away, and native; 
of Madagascar far south in the Indian Ocean. He 4. 
vanced the theory that migrations of cultural ideas, jf 
not of people, took place from some island center long 
ago, and spread in various directions, one ending jy 
Indo-China. 

Tue Sertine Sun 


When the setting sun seems to increase portentously jy 
size, it is not the only thing that gains by this curioys 
illusion, Dr. Vaughan Cornish, of Manchester, told his 
hearers. He tried a series of sketches of the setting sm 
in the Bernese Alps, and found that he was drawing 
distant objects, also on the skyline, in about the same 
exaggerated proportions as the sun itself. 


GLASS METEORITES 


Glass meteorites or sektites, a class of astro-geological 
objects found in many parts of the earth (though not 
represented in North American collections) were de- 
scribed and discussed by Dr. C. Fenner. Australia was 
the scene of an especially heavy shower in recent geologic 
time, which fell as glassy bulbs, so that Dr. Fenner named 
this particular type ‘‘Australites.’’ Some doubt has 
been expressed as to the cosmic origin of these glass 
meteorites, but the speaker defended this theory of their 
nature. 


THE MEETING OF THE AMERICAN ASSOCI- 
ATION OF APPLIED AND PROFES- 
SIONAL PSYCHOLOGY 

AT a recent meeting in Minneapolis of the newly or 
ganized American Association of Applied and Profes- 
sional Psychology, Dr. Wendell Johnson, of the Speech 
Clinie of the University of Iowa, reported that stuttering 
may sometimes be caused by the oversolicitude of anxious 
parents who apply the label ‘‘stuttering’’ to the normal 
repetition of words and sounds in ordinary baby talk. 

Nearly fifty children, most of whom are under five years 
old, have been studied by Dr. Johnson in an attempt to 
learn how stuttering starts, and what causes it. In health 
and also in psychological and sociological factors, the 
group turned out to be normal. A few had troubles of 
one sort or another and something like 25 per cent. had 
shifted from left- to right-handedness or had done 80 
partially, but for the most part there was nothing out 
of the ordinary. 

For nearly all the children (90 per cent.), the ‘ ‘stutter 
ing’’ began with an occasional and effortless repetition of 
sounds or with prolonged pauses and interjected ‘‘ Ah’s.’’ 
Later these were accompanied by tension, grimaces and 
emotion. As a rule it was found that the ‘‘stuttering”’ 
occurred when the child was thwarted, humiliated, unde- 
cided or rebuked. Such repetitions of sound are n0 
peculiar to the so-called stutterers, but are common 
among practically all young children. But in the case 
of these particular children, the label ‘‘stuttering,’’ 
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The Scientific Aspects 
of Flood Control 


Three illustrated papers presented at the Roches- 
ter meeting of the Association in cooperation with 
the Ecological Society of America, by F. A. Silcox, 
Chief of the U. S. Forest Service, Dr. W. C. Lowder- 
milk, Associate Chief of the Soil Conservation Ser- 
vice, and Dr. Morris L. Cooke, Chief of the Rural 
Electrification Administration. These three papers 
present the serious problems arising from failure 
to control flood waters at their source and the soil 
erosion resulting from this neglect, and the steps 
that are being taken towards permanent control. 


Price prepaid 50 cents 


New York, N. Y. 


OCCASIONAL PAPERS OF THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


Some Fundamental Aspects 
of the Cancer Problem 


Symposium sponsored by the Section on Medical 
Sciences at Atlantic City, N. J., published under the 
direction of the following committee of workers in 
medical science: William Charles White, Chairman ; 
Vincent du Vigneaud, C. C. Little, Esmond R. Long, 
and Carl Voegtlin. Edited by Henry B. Ward. 
These papers bring out the advances recently made 
in eancer research by leading investigators along 
the three main approaches to the problem: biology, 
chemistry and physics. A summary of the papers 
will be found in Science for February 5, 1937. 


Price, cloth, $2.50; paper, $2.00 


THE SCIENCE PRESS 
3941 Grand Central Terminal 


Lancaster 
Pennsylvania 


Entrance to the Mead Johnson Research 
Laboratory, Evansville, Ind. The building 
is designed to provide for present under- 
takings and allow for change and expansion 
required by new projects. Equipment is 
the best obtainable, modern and adequate. 
Resources are ample for initiating and con- 
ducting investigations of worth. 


Realizing the importance 


of original investigations 
in the field of nutrition, Mead Johnson 
& Company are constantly enlarging 
their research department. § The results 
have far surpassed expectations, not only 
because of the advantages accruing to the 
Company, but in contributions to pure 
Fs science that have been made. Numerous 
materials previously unobtainable have 
been made available to scientists at a 
price only slightly above actual cost. § It 
is a matter of much satisfaction that, 


without profit, 


Mead Johnson and Company 


is able to offer assistance to fellow investigators 
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‘*defective’’ had beey tagged on to them, perhaps merely 
because their parents were peculiarly sensitive to the hesi- 
tating speech. The children themselves then began to 
think of their speech as ‘‘stuttering’’ and this in turn 
led to additional embarrassment and additional stutter- 
ing. Thus Dr. Johnson concludes that the development 
of stuttering appears to be a spiral process. An originally 
normal hesitation, because of the attention called to it, 
leading to more hesitation, and it in turn to more, practi- 
cally indefinitely. 

Serious criticism of the new style of psychological 
examinations calling for a short answer or the mere 
underlining of words or choice of a printed correct answer 
was presented to the meeting by Dr. F. L. Wells, of the 
Psychopathic Hospital, Boston. Various types of mental 
tests were themselves put to a test by Dr. Wells, who 
gave them to two groups of individuals, one of which 


included men superior in economic efficiency, while the 


other contained those lacking in this important ability. 
Conventional intelligence and personality tests fail to 
make any distinction between the two groups. The 
superiority of the one group is, however, disclosed by 
those testing procedures which place a higher premium 
on ‘‘vision’’ or ‘‘imagination.’’ 

Why is it that men and women who are troubled with 
psychological problems may consult physicians, classroom 
teachers, eye specialists, ministers, social workers and 
even WPA workers, but not psychologists? That question 
was raised by Dr. Marné L. Groff, consulting psychologist 
of Kansas City, Mo. Dr. Groff believes that it is because 
people do not know of the services a competent, profes- 
sionally trained psychologist can offer, because of the 
lack of professional organization of the psychologists and 
the lack of cooperation with physicians and because the 
profession has been injured by those calling themselves 
psychologists, but who are really quacks or persons lacking 
professional training.—MARJORIE VAN DE WATER. 


ITEMS | 

SEARCHERS for new oil pools had a better ‘‘ batting 
average’’ last year than they had in 1935, according to 
figures collected by Dr. Frederic H. Lahee, chief geologist 
of the Sun Oil Company, Dallas, Texas. This study, 
which included only true wildeats, ‘‘that is, wells drilled 
completely separate from producing pools,’’ showed that 
these wells failed to produce only 89 per cent. of the 
time in 1936, as against 93 per cent. failures in 1935. 
With all the advances made in drilling and locating meth- 
ods, there still remains a large element of risk in the busi- 
ness of discovering oil wells. In the case of most of 
the wells included in this study of the Gulf Coast area, 
there were some indications of possible subsurface oil, 
such as a dome or fault. On drilling, however, the chance 
of success decreased as the pay sands were found to be 
absent, the oil absent, or other conditions unfavorable. 
Even with the most improved methods of locating oil, it 
is difficult to predict subsurface conditions, and the risks 
involved in wildeatting, whether by a large oil company, 
or by a farmer who drills in his back pasture, are great 
and probably always will be. 
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Rosort infra-red light beam ‘‘ watchmen’? are on. of 
the new mechanisms by which highway engincers now 
keep a 24-hour watch on roads where changes are needy 
Infra-red beams directed across the highway on to Photo. 
electric cells now keep watch and are able to count as high 
as 24,000 vehicles an hour. Operation of the device og, 
about $150 a year compared with $5,000 for a continuo 
manual counter check. It consists of two short posts wit, 
cross arms, one on either side of the road. The poy 
supporting the light source is equipped with two ordinary 
automobile headlight bulbs whose light is rendered jp. 
visible by filters. This eliminates any confusion whic 
might result in night traffic. Parallel beams projecte 
across the road and spaced 30 inches apart provide , 
current path to the photo tubes on the opposite post, 


Whenever the two light beams are intercepted sim. 


taneously the interruption is recorded by the counting 
mechanism in the receiving box. At the end of each 
hour the printing apparatus stamps the day of the week, 
the time and the cumulative traific total. If the current 
should fail, the time of the failure is recorded, as well 
as the number of vehicles counted up to the breakdown, 
Errors in the count never exceed 5 per cent. of actual 
traffic volumes, and are usually held to within 1 or 2 pa 
cent. of accuracy. There are, however, several unavoid- 
able sources of error, such as when two'tars passing the 
counter in opposite directions intercept the light beams 
at the same time. Only one vehicle is then recorded. 


Some forty years ago a type of phonograph was in 
vented in which the sound was recorded not on wax disks 
or cylinders but on a coil of steel wire or tape. That the 
project was attended by no great commercial success was 
due in part to the high speed at which the wire or tape 
had to be run through the device. But the idea has re- 
mained alive, according to Dr. C. N. Hicks, who describes 
improvements which have been made at the Bell Labora 
tory. The new equipment can reproduce tones up to 
8,000 cycles, an octave above the top note of a piano, 
which is better than most phonographs of the ordinary 
type. <A coil of tape 9 inches in diameter will run for 
half an hour on account of the reduced speed of the mod- 
ern machine. The principal application of the magneti¢ 
phonograph is for temporary recordings. No time is 
required between recording and reproduction, and when 
a record is no longer needed it can be erased magnetically 
and used over again an unlimited number of times. No 
mechanical indentation or scratch is made in the steel 
tape. The recording of the sound is accomplished by 
means of a varying magnetic pattern in the steel. 


DETERMINING the fat content of so-called ‘‘fossil”’ 
bones is one way of fixing the age of archeological dis: 
coveries, according to Dr. Josef Gangl, of the Institute of 
Soil Technology in Vienna. It is a lucky chance that the 
alterations which fatty substances undergo when buried 
are exceedingly slow—so slow that even for geological 
periods the amount may be proportional to the total time 
elapsed, says Dr. Gangl. The accuracy of the method is 
such as to allow science to fix the age of bones withit 
one hundred years when the bones are thousands of years 
old. 
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SUCCESSFUL 


These books are being extensively adopted 


for fall classes 


*HYGIENE 


Turner’s—PERSONAL AND COMMUNITY 


HEALTH 4 ed. 
Turner’s—PERSONAL HYGIENE 1 ed. 


*PSYCHOLOGY 
Dunlap’s—ELEMENTS OF PSYCHOLOGY 1 ed. 


* BIOLOGY 


White’s—TEXTBOOK OF GENERAL BIOLOGY 2 ed. 


White’s—LABORATORY MANUAL OF 


GENERAL BIOLOGY 1 ed. 


* CHEMISTRY 


McClendon’s—PHYSIOLOGICAL CHEMISTRY 6 ed. 


* BACTERIOLOGY ® PATHOLOGY ® IMMUNOLOGY 


Carter’s—MICROBIOLOGY AND PATHOLOGY 1 ed. 


Fairbrother’s—TEXTBOOK OF MEDICAL 


BACTERIOLOGY : 1 ed. 
Sherwood’s—IMMUNOLOGY 1 ed. 


* ANATOMY PHYSIOLOGY 


Francis FUNDAMENTALS OF ANATOMY 1 ed. 


Macleod-Seymour’s—FUNDAMENTALS OF 


HUMAN PHYSIOLOGY 4 ed. 
Zoethout’s—-TEXTBOOK OF PHYSIOLOGY 5 ed. 


Zoethout’s—LABORATORY EXPERIMENTS 


IN PHYSIOLOGY 2 ed. 
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VoL. 86, No, 299 


SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME PAPERS READ AT THE ROCHESTER 
MEETING OF THE AMERICAN 
CHEMICAL SOCIETY 
(Copyright, 1937, by Science Service) 

First heavy hydrogen; then heavy water; now heavy 
nitrogen. That is the thumbnail research summary of 
the work of Professor Harold C. Urey, of Columbia Uni- 
versity, who has already received the 1934 Nobel prize 
in chemistry for his investigations in the intricate field 
of chemical isotopes. Heavy nitrogen, the latest chapter 
in this scientific program, has now been separated in 
quantities sufficient for chemists to use it as a ‘‘tracer’’ 
in chemical experiments. This was announced on the eve 
of the opening of the meeting of the American Chemical 
Society which brought more than 3,000 scientists to 
Rochester. After two years of intensive research Dr. 
Urey and his colleagues, Dr. John R. Huffman, H. G. 
Thode and Marvin Fox, have so perfected their apparatus 
for producing heavy nitrogen that they can produce two 
tenths of a gram of the precious heavy isotope of nitrogen 
every 24 hours. An isotope is a variety of an element 
which is chemically identical with the usual form, but 
which has a slightly different weight. In physiology 
heavy water molecules—composed of oxygen and hydro- 
gen atoms in the form of a heavy hydrogen isotope—have 
already been used to learn how long the water is retained 
by the body. English experiments have shown that about 
50 per cent. of the water molecules, drunk at any time, 
may be retained in the body for days. Similarly the 
atoms of the new heavy nitrogen isotope can also be used 
as tracers. Investigators from the Columbia University 
School of Medicine, under the direction of Assistant 
Professor Rudolf Schoenheimer, reported that the heavy 
nitrogen helps to establish the fact that absorption of 
hippuric acid, or benzoylglycerine, is possible directly 
through the intestinal walls of the body. This knowledge 
helps to answer one question on the little understood mat- 
ter of the body’s chemical disposal of a waste product. 
The new heavy isotope of nitrogen has an atomic weight 
of 15 instead of atomic weight 14 for the normal kind. 
Only one nitrogen atom in every 263 is of the heavy 
variety. The original discovery of the heavy nitrogen 
isotope was made in 1929 by 8S. M. Naude, of the Uni- 
versity of Chicago. Thus, it has taken some eight years 
to attain the present production, even though it may seem, 
at first glance, to be a very small quantity. 


HIGH-SCHOOL chemistry books and courses should be 
revised to increase instruction on how to prevent and 
treat injuries of a chemical nature, according to Dr. J. O. 
Frank, head of the Department of Chemistry of the Wis- 
consin State Teachers College. More than 7,000 accidental 
deaths which occurred in the United States involved chem- 
icals or showed a fatal lack of chemical knowledge. 
About 40,000 chemical accidents which did not end fatally 
occurred during that year. More than 1,600 of the acci- 
dents involved death from poisonous gases, of which car- 


bon monoxide, present in the exhaust from automobile 
and in illuminating gas, was most frequently the death. 
dealing agent. Acute accidental poisoning from othe, 
causes besides gas caused another 1,400 deaths. Foo 
poisoning sent more than 700 persons to untimely graves 
while accidental burns, aside from fires, accounted for 
nearly half the total of 7,000 reported. Many of thee 
deaths might have been prevented and many of the acci. 
dents might never have taken place were adequate knowl. 
edge of what not to do with chemical substances and of 
what to do in an emergency possessed by the man in the 
street. Ten standard high school texts were rated by 
Dr. Frank on the adequacy of their content with regard 
to handling chemicals and treating accident victims. No 
one of them rated more than 50 per cent. in his estimation, 


‘*LIKE water off a duck’s back’’ has lost its ancient 
significance. For a new substance, trade-marked ‘‘tergi- 
tol,’’ will make water ‘‘ wetter than wet’’ and will guar. 
antee wetting the most obstreperous materials. The 
product is believed of immense value to industries such 
as textiles which have in the past had difficulty securing 
uniform wetting of materials, required in various proc- 
esses. Cotton fibers have been known to float on the 
surface of water for days without being thoroughly wet. 
Soap has been used in the past for this purpose, but its 
application is limited to soft waters that are not acid. 
The new product, a synthetic alcohol, is claimed to be five 
times more efficient than soap in soft water and to retain 
its effectiveness even in acid or hard water. Improved 
results and reduced time are claimed for the new wetting 
agent in several industrial processes. 


RED SPIDER, a pest to the rose fancier and a menace 
to the professional flower grower, can be controlled ef- 
fectively by a new derivative of the chemical cyclo- 
hexylamine, according to a report by T. 8. Carswell and 
H. L. Morrill, of the Monsanto Chemical Company. 
Cyclohexylamine, which has been known in the laboratory 
since 1893, is now being produced commercially in the 
United States. Destructive influence of the pest, which 
attacks a wide variety of hothouse plants as well as roses, 
is particularly felt in the greenhouse, where a single bench 
of roses frequently represents an investment of $20,000. 


SMALL boys’ boxing and wrestling idols probably owe 
their strength as much to the high vitamin content of 
fresh, frozen or canned spinach as they do to its reputed 
high iron content. Studies of the vitamin content of the 
vegetable with the famous dark green taste show that its 
vitamin content equals that of oranges and other citrus 
fruits and surpasses that of most other fruits and vege- 
tables. Tests conducted by C. R. Fellers, D. DeFelice 


and C. F. Dunker, of the Massachusetts Agricultural Ex- 


periment Station, were the basis for the analysis of 
spinach. Some of the vitamin C, which prevents scurvy 
and which spinach contains plentifully, is lost during the 
cleaning process that precedes the freezing or canning of 
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technique. 


Apparatus 


We are well 
equipped to sup- 
ply complete ap- 
paratus for the 
synthetic hydro- 
genation of or- 
ganic substances. 


Write for 


Superpressure 


Equipment 


Your needs for apparatus employing high pressures 
and temperatures for the investigation and utilization 
of catalytic chemical reactions can be met success- 
fully by Aminco technicians. 
ment is maintained for producing designs in high- 
strength materials for all phases of superpressure 


Hydrogenation 


Catalog 406-A 


A special shop depart- 


AMERICAN INSTRUMENT CO., Inc. 


8010-8020 Georgie Ave. 


Silver Spring, Md. 


Available Potash 
Nitrate Nitrogen 


Manganese 
Iron 


Available Phosphorus 


Ammonia Nitrogen 


LaMOTTE SOIL TESTING SERVICE 


This service includes a full series of portable outfits for 
conducting the following accurate tests: 


pH (acidity and alkalinity) Magnesium 


Replaceable Calcium 
Aluminum 

Organic Matter 
Chlorides 

Sulfates 


Prices and information sent on request 


LaMOTTE CHEMICAL PRODUCTS CO. 
418 McCormick Bldg., Baltimore, Md. 


pH, 


CHLORINE 
and 
PHOSPHATE 
CONTROL 
EQUIPMENT 


872 Linden Ave. 


MODERN pH and 
CHLORINE CONTROL 


A 54-page handbook containing a 
simple explanation of pH control and 
its practical application to numerous 
problems. The applications of chlo- 
rine are also discussed. 


It also contains complete descrip- 
tions, with methods of operation, of 
our equipment. for colorimetric pH, 
chlorine and phosphate control; also 
the Coleman Glass Electrode. 


Copy sent free on request. 


W. A. TAYLOR & CO., Inc. 


Baltimore, Md. 


HELLIGE pH-METER 


For the electrometric determination of 
hydrogen ion concentrations . . . Made 
entirely in the U. S. A. . .. For all types 
of electrode systems . .. Direct reading 
from 0 to 14. . . Applicable for titrations 
and as a separate null indicator . . . Hun- 
dreds in successful use—PRICE $150.00. 


Write for bulletin. 


HELLIGE 


INCORPORATED 
378 NORTHERN BLVD. LONG ISLAND CITY, N.Y. 


Bacteria free filtration problems 
solved by the use of 


JENA Fritted Glass 


Filter Funnels 


These funnels are made with a dise of £5 
porosity with an average pore diameter of 
1.5/1000 mm., over a dise of $3 porosity. 
They are being used successfully for 
bacteria free filtration of broths contain- 
ing Bacteria coli, Bacteria dysenteriae 
(Shiga), Bacteria typhosum, Hemophilus 
influenzae, Proteus vulgaris, Vibrio chol- 
erae, and numerous other organisms. 


Number 3G 5/3 17G 5/3 25G 5/3 
Porosity 5/3 5/3 5/3 
Diem, 40 mm. 65 mm. 90 mm. 
Height above disc .c.cccccccmuu 45 mm. 50 mm. 85 mm. 
30 140 450 
Price $4.00 $7.50 $13.50 


Other forms available on special order 
At all leading laboratory supply dealers. 
Detailed information on bacteria-proof filters and our 
catalogue 232 LE will be sent upon request. 
FISH-SCHURMAN CORPORATION 
250 East 43rd Street, New York City 
U. S. Agents, Jena Glass Works, Schott & Gen. 
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spinach, but enough is retained so that ‘‘it can be called 
a very good source of vitamin C.’’ Vitamin A, which is 
closely connected with growth and is known to prevent 
night blindness, is also to be found in relatively large 
quantities in the vegetable. Dried spinach, however, it 
was stated, loses practically all its vitamin content and 
is not a satisfactory vitamin source. 


THAT temperatures close te absolute zero, a point 459 de- 
grees below zero Fahrenheit, and the theoretical low limit 
of cold, will be obtained by means of a powerful electro- 
magnet was described by Dr. Francis Bitter, of the 
Westinghouse Electric and Mfg. Co. The magnet will be 
used to restrain the motions of atoms magnetically. This 
will produce cold close to the absolute zero limit because 
of the fact that heat is nothing more than motion by the 
molecules. At ‘absolute zero molecules and atoms have 
practically stopped vibrating. Magnetic restraint of the 
atoms can thus be used to achieve extremely low tem- 
peratures more easily than by liquefaction of helium. 


Dr. Howarp ADLER and George Klein, of the Victor 
Chemical Works, reported that traces of fluorine com- 
pounds, found in drinking water in the Midwest and 
responsible for the mottled coloring of children’s teeth, 
can be removed by use of a chemical, tri-calcium phos- 
phate. Tri-calcium phosphate, dried to a powder from a 
watery gelatin, absorbs fluorine compounds readily. Ten 
pounds of the substance will remove sufficient fluorine 
from 560 gallons of water to render the small impurity 
harmless.—RoBERT D. 


SOME PAPERS READ BEFORE THE NOT- 
TINGHAM MEETING OF THE BRITISH 
ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 


WILD rabbits have few friends in England. They de- 
stroy vast quantities of farm and garden crops and trees, 
their food value is low, they are likely to be diseased. 
But hatters prize them because their hair makes the best 
felt. And furriers have a kindly spot in their hearts for 
them, too, now-a-days. Captain C. W. Hume, of London, 
summed up the pros and cons for the wild rabbit of 
Britain. The cycle in rabbit population, which has been 
observed in the United States and Canada as well as 
Europe, is a real thing Captain Hume said. But the 
commonly assigned causes for fluctuations in rabbit popu- 
lation don’t seem to work. Abundance is not closely 
related to rainfall, coming indifferently after dry or wet 
years. If history repeats itself the rabbit population of 
Britain is likely to fall temporarily in the near future, 
rising subsequently until it reaches a new high in 1943 
or 1944, if coordinated efforts to control the increase are 
not made. 


Far from England and remote from rabbits is another 
class of animals, the copepods of the Antarctic. Yet they 
have a meaning for life in England, for they are the 
ultimate food of several species of commercially impor- 
tant whales. Dr. F. D. Ommaney, who has studied these 
little cousins of the lobster in their native waters, told of 
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their comings and goings. Every summer the Countless 
individuals of these species come up into water less than 
300 feet deep, to spawn. The new generation slowly 
sinks down into layers below 750 feet deep. The olde 
they grow, the deeper they go. They rest all Winter, 
growing but little. Then in the spring they start bac, 
toward the surface, to repeat the life cycle. 


Mrs. K. Grant stated that hawk moths, those whirring 
insects which many people mistake for humming-birds, 
have cycles of abundance and scarcity no less than larger 
animals. She has studied these insects in the United 
States as well as in Great Britain, in records covering 
130 years in Britain and 60 years in America. ‘‘ There 
seems to be some correlation between outbreaks and the 
sun-spot cycle,’’ she said, ‘‘but the figures are barely 
significant. The outbreaks tend to occur away from the 
sun-spot minima.’’ 


PARENTS generally are proud and pleased when their 
offspring begin to run around the house, exploring, han- 
dling things. 
Precious pulls a corner of the tablecloth, precipitating 
ruin. But they are apt to become wearied and exasper- 
ated a little later, when the endless torrent of ‘‘Why?”’ 
begins to flow. Dr. M. M. Lewis pointed out that the 
child’s questions are just a means of orienting the young. 
ster’s life in a new and strange world. They serve two 
purposes; they are first play, then a social instrument, a 
means by which the child attempts to satisfy his needs. 
Children’s questions pass through three stages: At first 
they are a means of dealing with the present situation, 
the one in which the child finds himself at the moment. 
Then they begin to dea! with absent situations, either 
past or future. Finally they come to refer to merely 
possible situations. They are like the ‘‘ hypothetical 
questions’’ of a lawyer. The child asks them to satisfy 
his curiosity. At first he uses them chiefly to check up 
on things he already knows. Then he makes them instrv- 
ments for adding to his knowledge. 


HEARING and feeling are regarded as quite distinct 
senses in ourselves and other higher vertebrates; but this 
was not always so, in the opinion of Dr. R. J. Pumphrey. 
They evolved out of the same sensory set-up, and the 
primitive form of perception was more akin to what we 
eall feeling. Dr. Pumphrey differentiated between ‘‘ dis: 
placement receptors,’’ which translate actual movement 
of molecules, like air in sound-waves, into messages fot 
the brain, and ‘‘pressure receptors,’’ which take ac 
count of things that change position against the body 
and they ‘‘stay put.’’ In the latter class are the nerve 
and-tissue complexes that ‘‘feel.’’ 


J. W. S. Prineue stated that insects do not have the 
same kinds of organs of movement and position as othe! 
animals possess. We and the other higher vertebrates 
know where our arms and legs are by the ‘‘feel’’ we ge 
from muscle position. In insects, similar knowledge of 
limb position is gained through hairs on the leg joints, 
which are bent in varying degree as the insect moves. 


They even manage to be patient when little J 
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ITEMS 

Tuat the infantile paralysis epidemic continues un- 
abated, is shown by reports to the U. S. Public Health 
gervice. For the week ending August 28, there were 
621 new cases reported throughout the country. For the 
revious week the total was 492, while for the correspond- 
ing week last year there were only 164 cases. While no 
one can tell when the epidemic will be over, a chart in 
the offices of the U. S. Public Health Service showing the 
median or normal prevalence of the disease indicates that 
the number of cases is usually high for the first three 
weeks of September each year and then drops. The epi- 
demic is now centered in the Middle West, although New 
York State and Massachusetts reported large numbers 
of new cases during the last week of August. In Texas, 
where the epidemic apparently started, the number of 


f cases dropped from 51 for the week ending August 21 to 


34 the week ending August 28. States showing large 
increases for the week ending August 28 are: New York, 
with 64 cases against 39 the previous week; Ohio, with 
50 against 22; Missouri, with 29 against 13; Oklahoma, 
with 25 against 19; Michigan, with 31 against 21; 
Colorado, with 28 against 21, and Nebraska, with 19 
against 15. 


DisEASE fighters of the Federal Government have gone 
into action to protect the United States from cholera 
which is raging in the Orient as accompaniment of the 
Chinese-Japanese war. Dr. H. F. Smith, chief quaran- 
tine officer of the U. S. Public Health Service’s quaran- 


f tine station at Manila, P. I., has been ordered to Hong 


Kong to take personal charge of the situation as it may 
concern the United States and to assist local health au- 
thorities in controlling the disease. A cabled report 
from Dr. Smith states there have been 802 cases of 
cholera, with 427 deaths, in the Hong Kong area up to 
August 24. All ships bound for the United States from 
the Orient have been told to stop at Honolulu for quaran- 
tine inspection if there is any unusual illness aboard. 
These ships are also being advised to have competent 
physicians and medical officers aboard to handle any cases 
that may oceur during the voyage. All U. 8. west coast 
quarantine stations have been notified to be on the alert 
to detect promptly any cases or carriers of cholera. 


WHERE the most ancient men known to science lived, 
loved, worked and fought, Japanese and Chinese soldiers 
are now using the most modern methods of killing each 
other. Reports from the Peiping area indicate that the 
famous archeological sites near Chou-kou-tien are well 
within the battle zone. Here have been unearthed from 
caves the bones of Sinanthropus, the Peking Man, who 
lived perhaps half a million years ago and who is con- 
sidered to be perhaps the most ancient true ancestor of 
modern man. Chou-kou-tien is only 45 miles from 
Peiping on a branch of the Peiping-Hankow Railway. 
Scientists here are concerned that the present fighting 
will endanger the collections and studies of the geologists 
and anthropologists engaged in studying Peiping Man, 
48 well as other scientific work in the Peiping area. 
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A NEW and promising weapon against asthma, bron- 
chitis, other chest diseases, and sinus trouble, is now being 
given its first American trial. Because of medical ethics, 
American physicians who are using the new treatment-— 
a combination of air conditioning and air medication— 
refuse to talk about it until they have had time to report 
their results to medical societies and journals. No names 
of patients, physicians or institutions can be divulged. 
The treatment is given by a special apparatus devised by 
an American chemist, David Fingard, and his uncle, J. 
J. Duke. The latter was himself an asthma sufferer. 
Looking something like a radio cabinet, the apparatus 
filters, warms and dries the outside air and adds to it a 
carefully blended mixture of iodine, creosote, carbolic 
acid, essential oils and other aromatic substances. Glycer- 
ine and oil of garlic, the latter long a favorite throat- 
soothing substance with singers, are in the mixture. Some 
of these chemicals have a soothing action on tissues and 
others are known germ-killers. 


A NEw factor which belongs to the vitamin B complex 
and which is needed for the nutrition of animals was 
recently announced by C. A. Elvehjem, C. J. Koehn and 
J. J. Oleson, of the University of Wisconsin, working 
in cooperation with the Wisconsin Alumni Research 
Foundation. In the isolation of the factor certain dis- 
carded fractions of the liver which have been used in 
preparing vitamin B-2 and flavin, were precipitated with 
a mixture of alcohol and ether, and when tested were 
found to be highly active in the new factor. Further 
purification and concentration have been brought about 
by means of solvents and precipitation. The factor is 
readily soluble in water, but not in acetone. It is 
absorbed on charcoal at neutral pH. It is readily de- 
stroyed by heat in autoclaving. No extensive study has 
been made on the distribution of the factor, but it has 
been found in considerable quantities in yeast and fresh 
milk. Cereal grains seem to be very deficient in it. In 
view of the fact that the factor may be found to have 
considerable importance in animal nutrition, an intensive 
investigation of the rdle it plays will be undertaken. It 
has not as yet been named. 


THREE methods of regulating the flow of streams, impor- 
tant element in flood control, were outlined by Robert E. 
Horton, consulting hydraulic engineer of Voorheesville, 
N. Y., at the Denver meeting of the American Association 
for the Advancement of Seience. They are respectively— 
surface storage in reservoirs, forestation and what Mr. 
Horton calls infiltration. To this third method he devoted 
special attention. Infiltration is essentially ‘‘soaking in’’ 
of rain as it falls—something much desired by farmers for 
the sake of the crops. But infiltration goes on down, so 
that it is of little direct benefit to agriculture, except in so 
far as it spares the soil from erosion. But it does store 
water in the ground, and by letting it out gradually is of 
great value as a stream-level governor. By increasing a 
certain prairie soil’s infiltration capacity from three 
tenths to six tenths of an inch per hour, the ratio of 
ground-water flow to runoff from the surface was in- 
creased from about 27 per cent. to 70 per cent., with cor- 
responding advantage in regularity of stream flow. 
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The basis 


OF A 
STANDARDIZED 


Le 
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The use of B & L H Type Microscopes in educational, scientific and industrial fields far 
forms the basis for the growing standardization of microscopical technique. The : 
_wide range of models available adapt them to a great variety of uses... yet basi- ri 
cally, all take the same operating technique. pr 


_ The microscopist who learns on the B & L H Type Microscope and later enters the 

scientific or industrial laboratory equipped with H Type Microscopes, though they S/ 
may be adapted to that particular field, is nevertheless enabled to take full advan- 
tage of the technique he has learned. He is already experienced in the methods he 


is to use. 
n 

B & LH Type Microscopes are ruggedly built to the most exacting standards, opti- vie 
cally and mechanically. Write for catalog D-185 describing the complete line of these a 
microscopes. Bausch & Lomb Optical Co., 642 St. Paul St., Rochester, N. Y. = 
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Important New Books 


Macleod and Nason—Chemistry and Cookery. ew second edition 


By Annie Lovuts—e Macteop and H. Nason, Syracuse University. McGraw-Hill 
Euthenes Series. 551 pages, $3.50. 


In the past six years Chemistry and Cookery has established a record of widespread and successful 
use. Teachers liked the book because it gave a concise, readable presentation of present-day chemi- 
cal theory and its application to the study of foods. Now, in the second edition, the entire book has 
been completely revised and largely rewritten in the light of changing trends in chemistry. The 
new theories on the behavior of electrolytes in solution are included; all the material on foods has 
been brought up to date; additional laboratory experiments, especially on foods and colloids, have 


been added. 


Maynard—Animal Nutrition 
By Leonarp A, Maynarp, Cornell University. McGraw-Hill Publications in the Agricul- 
tural Sctences. 471 pages, $4.00 


This book inaugurates a new series, McGraw-Hill Publications in the Agricultural Sciences, of which 
Leon J. Cole, University of Wisconsin, is consulting editor. The purpose of Animal Nutrition is 
to present the principles of nutrition and their applications with special reference to the feeding of 
farm animals. The essentials of nutritional chemistry and physiology are dealt with and particu- 
lar attention is given to the contributions of the newer knowledge of nutrition to feeding practice. 
A special feature of the. book is the large number of carefully chosen references. Throughout the 
text the methods by which the newer knowledge of nutrition is being gained are illustrated by the 


presentation of typical experimental data. 


Sherbon—The Family in Health and in Illness 


By F.LorENcE Brown SuHERBON, M.D., Department of Home Economics, University of 
Kansas. McGraw-Hill Euthenics Series. 493 pages, $3.00 


In this interesting new book Dr. Sherbon seeks to integrate, from a practical, scientific point of 
view, the specific health aspects of the life of the family group. Every effort has been made to give 
the student a realization that all science should interpret and add interest to personal living; a new 
interest in and respect for the human body; a new sense of obligation to achieve personal health 
and an inereased sense of responsibility for the health of the family; and an intelligent conception 
of the causes of deviation from health and of the proper management of illness. There is a full 
coverage of the subjects of invalid occupation and improvisations for illness; a thorough treatment 
of ordinary accidents and emergencies; and full instructions for carrying out any sickroom pro- 
cedure likely to be required of the average homemaker. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Servicé, Washington, D. C. 


THE BRIGHTNESS OF THE SUN AND MOON 


Dr. Winu1aM A. CALDER, of the Harvard College Ob- 
servatory, has made pioneer determinations of the bright- 
ness of the two bodies with the electric eye or photo- 
cell, showing that the sun gives off only about seven tenths 
of the radiation it should, but, on the other hand, that 
the moon has been found to be slightly brighter than has 
heretofore been believed. 

Harvard astronomers said that the research gives the 
first indications they have had that the sun is below nor- 
mal. An exact measurement of the sun’s brightness is 
highly important because the sun is used as a standard 
for measuring and describing the energy emission and 
luminosity of more distant stellar bodies. 

The new value obtained for the sun’s magnitude by 
Dr. Calder is minus 26.32, four tenths of a magnitude 
dimmer than the value derived in 1916 by Dr. Henry 
Norris Russell, of Princeton University, and used by 
astronomers all over the world since that time. Astro- 
nomically speaking, this is a large correction, indicating 
that the sun emits thirty per cent. less radiation than 
is normal for a star of its type. The sun is astronom- 
ically classified as a ‘‘G zero dwarf’’ star, signifying one 
predominantly yellow and of relatively low brilliance. 
Dr. Calder urges, however, that his new value ‘‘be taken 
with caution’’ because of the important implications of 
his results. 

This new value for the luminosity of the moon is 
also considered highly significant, and Harvard astrono- 
mers said that the finding of a greater reflecting power 
than was suspected ‘‘has probably unsnarled one of the 
minor mysteries of this body.’’ Previous research had 
indicated that the moon’s surface was made up of a 
very dark material with low reflecting power, technically 
known as an albedo of .07. Other investigators have 
held that the surface was composed of; rocks of more 
normal reflecting power. Dr. Calder’s work supports 
this latter view, giving the surface of the moon an albedo 
of .12, close to that of ordinary rocks. 

For the moon’s magnitude, Dr. Calder has determined 
the figure minus 12.66, slightly higher than the generally 
accepted value of minus 12.55. He has also found that 
the sun and moon are of virtually the same color, and 
that the moon is not more reddish as has been suggested. 

The new values were obtained by comparing the sun’s 
light with that given off by first-magnitude stars, among 
the brightest in the heavens, but only about a hundred 
billionth the brightness of the sun as viewed from the 
earth. Both were compared wtih a standard lamp, the 
sun in the day time and the stars at night, with the lamp 
500 feet away. Stars used were Vega, in the constella- 
tion Lyra, Deneb in the Swan and Capella in the Chari- 
oteer. Measurements of the light of the full moon were 
conducted in a very similar manner. 


SOME PAPERS READ BEFORE THE FIFTH 
INTERNATIONAL CONGRESS OF 
RADIOLOGY 


RADIOLOGY, the study and use of x-rays, radium an 
other radiations, is a comparatively young science, }yt 
reports to the International Congress of Radiology helq 
this week in Chicago show the enormous strides it has 
made. 

The two-fold benefit from x-rays was described by Dr, 
William J. Mayo, surgeon and co-founder of the Mayo 
Clinic at Rochester, Minn. The first value of x-rays to 
be recognized was its aid as a diagnostic tool. Man’s 
superior power over all other animals, Dr. Mayo said, 
comes from the fact that he has a visual brain and gets 
his truest knowledge from his eyes. The compound 
microscope, which enables man to see the tiniest cells in 
his own body as well as the disease germs that attack it, 
was ‘‘the most significant contribution of all time, which 
was to revolutionize medicine and change the history of 
mankind.’’ X-rays were an important step further for. 
ward in letting man see the invisible. Besides its con- 
tribution to medicine, radiology has gone even farther, 
developing methods, not only for breaking the cell up 
into atoms, but for dividing atoms themselves into their 
component parts. Along with the new knowledge radi- 
ology has given has gone its new use in treatment as well 
as diagnosis of disease. Many cases of cancer that have 
advanced beyond the point where the surgeon’s knife can 
safely cut them out are curable by x-rays or by the gamma 
and beta rays of radium. 


APPLYING heat to the area that has been x-rayed should 
hasten the destruction of cancer cells, while chilling the 
area x-rayed should lessen the danger of skin burns from 
the powerful rays. These tips, of probable value to ply- 
sicians treating cancer and other conditions with x-rays, 
were gained from studying the effect of another kind of 
rays, ultra-violet, on a protein like egg white. The study 
was reported by Dr. Janet Howell Clark, of Baltimore. 
Dr. Clark studied the effects ‘of radiation on proteins 
because these chemicals are found wherever there is living 
matter, so the way they react to radiation gives a good 
indication of how living tissue, normal or cancerous, may 
react. The effect of the rays on proteins depends, Dr. 
Clark found, on the nature of the protein, whether it is 
in acid or alkaline solution, and the salts present. One 
change, called denaturation, occurs in ail protein solu- 
tions when exposed to radiation, regardless of tempera- 
ture, alkalinity or acidity. Denatured protein can not 
act as a constituent of a living cell. Denaturation must 
be followed by an increase of temperature before the next 
change, visible flocculation, takes place. Denaturation 
of the protein in a living cell may be enough to kill the 
cell, but this is not yet definitely known. Further study 
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SELECTED REFERENCE BOOKS 


Add these to your personal or department library NOW 
to have them the whole semester for 


HOME ECONOMICS 


Marriott’s—INFANT NUTRITION 
By W. McKim Marriott, B.S., M.D., Professor of Pedi- 
| tries, Washington University School of Medicine, St. 
| Louis. 2nd edition; 431 pages; 27 illustrations, price 
$4.50. 


Zahorsky’s—SYNOPSIS OF PEDIATRICS 

By John Zahorsky, A.B., M.D., F.A.C.P., Professor of 
Pediatrics and Director of the Department of Pedi- 
atries, St. Louis University School of Medicine, St. 
Louis. Assisted by T. 8S. Zahorsky, B.S., M.D., In- 
struetor in Pediatries, St. Lowis University School of 
Medicine, St. Louis. 2nd edition; 367 pages; 89 illus- 
trations; price $4.00. 


Zahorsky’s—PEDIATRIC NURSING 

By John Zahorsky, A.B., M.D., F.A.C.P., Professor of 
Pediatries and Director of the Department of Pedi- 
atries, St. Louis University School of Medicine, St. 
Louis. 568 pages; 151 illustrations; price $3.00. 


BACTERIOLOGY 


Fairbrother’s—TEXTBOOK OF MEDICAL 
BACTERIOLOGY 

By R. W. Fairbrother, D.Se., M.D., M.R.C.P., Lecturer 

in Bacteriology, University of Manchester; Late Re- 

search Fellow in Bacteriology, Lister Institute, Lon- 

don. 437 pages; 12 illustrations, 4 color plates, 34 

tables; price $4.50. 


Sherwood’s—_IMMUNOLOGY 

By Noble Pierce Sherwood, Ph.D., M.D., Professor of 
Bacteriology, University of Kansas. 608 pages; 35 
illustrations; price $6.00. 


Gradwohl’s—CLINICAL LABORATORY 
METHODS AND DIAGNOSIS 

By R. B, H. Gradwohl, M.D., Director of the Gradwohl 

Laboratories, St. Louis. 1028 pages; 352 illustra- 

tions; price $8.50. 


Bray’s—SYNOPSIS OF CLINICAL 
LABORATORY METHODS 

By W. E, Bray, B.A., M.D., Professor of Clinical Pa- 

thology, University of Virginia. 324 pages; 43 illus- 

trations ; price $3.75. 


THE C. V. MOSBY COMPANY : 


Pine Blvd. : 


™ source material and further reading & 


PHYSIOLOGY 


Macleod’s—PHYSIOLOGY IN MODERN 
MEDICINE 

By J. J. R. Macleod, M.B., LL.D., D.Se., F.R.C.P., 
F.R.S., Regius Professor of Physiology in the Univer- 
sity of Aberdeen, Scotland, Formerly Professor of 
Physiology in the University of Toronto, Canada, and 
in the Western Reserve University. 7th edition; 1154 
pages; 297 illustrations; price $8.50. 


BOTANY 


Dodge’s—MEDICAL MYCOLOGY 

By Carroll William Dodge, Ph.D., Professor of Botany, 
Washington University, St. Louis. 832 pages; 142 
illustrations; price $10.00. 


PSYCHOLOGY 


Sadler’s—THEORY AND PRACTICE OF 
PSYCHIATRY 

By William S. Sadler, M.D., Chief Psychiatrist and 

Director, The Chicago Institute of Research and Diag- 

nosis. 1231 pages; price $10.00. 


Mason’s—WHY WE DO IT 
By Edward C. Mason, M.D., Ph.D., F.A.C.P., Professor 
of Physiology, University of Oklahoma School of Medi- 
cine. 177 pages; price $1.50. 


Clark’s—EMOTIONAL ADJUSTMENT IN 
MARRIAGE 

By LeMon Clark, M.S., M.D., Assistant in Obstetrics 

and Gynecology, University of Illinois, College of Medi- 

cine. 261 pages; price $3.00. 


Kempf’s—PSYCHOPATHOLOGY 
By Edward J. Kempf, M.D., Clinical Psychiatrist to 
St. Elizabeth’s Hospital, Washington, D. C. 762 
pages; 87 illustrations; price $5.50. 


Purves-Stewart’s—THE DIAGNOSIS OF 
NERVOUS DISEASES 

By Sir James Purves-Stewart, K.C.M.G., C.B., Knight 

of Justice Order of St. John of Jerusalem, M.D., Edin. 

F.R.C.P., Senior Physician to Westminster Hospital. 

7th edition; 730 pages; 312 illustrations; price $6.50. 


St. Louis, Missouri 
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is needed to clear up this and other important points 
about the ‘effect of radiation on cell life. Experiments 
have shown, however, that when cells are kept at low 
temperatures after radiation they show less injury than 
cells kept at higher temperatures. This, Dr. Clark sug- 
gested, may have applications in x-ray and radium treat- 
ment. 


PNEUMONIA due to oily substances being drawn into 
the lungs is ‘‘not uncommon,’’ according to Drs. Ralph 
S. Bromer and Irving J. Wolman, of the University of 
Pennsylvania. Cod-liver oil, mineral oil or liquid petro- 
latum, poppy seed oil, olive oil, sesame oil and even cream 
are among the oily substances which have caused the con- 
dition, known as lipoid pneumonia. The oil may get 
into the lungs from the nose, or from the throat if the 
child does not swallow properly, especially if he is resist- 
ing it. The mild vegetable oils caused the least reaction 
while cod-liver oil, lard and other animal fats caused 
sudden, violent reaction in the lungs with bleeding and 
tissue destruction. Liquid petrolatum or mineral oil 
caused proliferative pneumonia. X-ray diagnosis can be 
made in severe cases, but in moderate and mild cases 
serial x-ray pictures and an accurate history of the case 
are needed for positive diagnosis. The need for serial 
x-ray pictures was emphasized. In a series of 27 cases 
at the Children’s Hospital, Philadelphia, 16 patients had 
had x-ray pictures made, but the diagnosis of lipoid pneu- 
monia was made in only one case. Twenty-two of the 27 
patients died. 


Dr. Leo G. RIGLER, of the University of Minnesota, 
stated that x-rays may help in determining whether twins 
and triplets are identical, originating from a single egg 
cell, or fraternal, each coming from a separate egg cell. 
He reported one of the few extensive x-ray studies made 
of the characteristics of twins and triplets. X-ray 
examination shows, in the case of twins or triplets origi- 
nating from a single egg, striking similarities in the rate 
of development of the skeleton, form, size and position 
of the bone formation centers and /of the paranasal 
sinuses, size and shape of the heart, and other anatomical 
features. 


‘‘THE third great contribution’’ of x-rays to medicine 
and related science is their ability to show the ultimate 
nature of living material, Dr. G. L. Clark, of the Uni- 
versity of Illinois, told members of the congress. The 
arrangement of atoms and molecules in both living and 
non-living substances can be determined by the technique 
of x-ray diffraction. Such knowledge of the arrange- 
ments of molecules in living nerves and in blood sub- 
stances concerned with the transport of life-essential 
oxygen through the body promise aid in solving some of 
the most complex biological problems. 


X-RAYS kill living cells by suffocating them, it appears 
from studies reported by Drs. Hillyer Rudisill, Jr., and 
J. Hampton Hoch, of the Medical College of the State 
of South Carolina. The findings, in the opinion of the 
investigators, also show why cancer cells are more sus- 
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By 
ceptible to x-rays than normal cells, and may “supply like 
the successful answer to the question, Why cance;s); q su 
Yeast cells were used in the studies. When these qj, ploo 
are x-rayed certain coenzymes essential for the breathing and 
process of the cells are inactivated by the nascent hy@jy9. tory. 
gen and hydrogen peroxide produced by the x-rays. (ne St 
the coenzymes are inactivated they can not play they am 
part in the complicated mechanism by which cells get - 
their oxygen, and thus deprived of oxygen the cells dip ng 
The inactivated coenzymes can not be reactivated. Canco, | 0 iz 
cells, like actively growing cells such as are found jy ae 
embryonic tissues, have a ‘‘greater speed of life’? tha i - 
normal cells, Dr. Rudisill pointed out. It is this, jp 
believes, which accounts for their greater sensitivity {) 100 
x-rays and radium. Nothing is known of how the ¢j nis 
produces the coenzymes that help it to breathe and the alitic 
substances which normally protect the coenzymes froy If tl 
destruction are also unknown. Investigation of thes to Us 
two points are likely to answer the question of why cancer woul 
develops. 
A NEW x-ray and gamma ray generator which can he es 
put in almost any ordinary room and which has a radia. ‘io 
burn 

tion output equivalent to the million-volt x-ray tubes or 
to two and one half pounds of radium, with a value of “ 
$25,000,000, was described by Dr. A. Bouwers, of Eini. Se 


hoven, Holland. Developed for atom-smashing experi- 
ments, the generator may prove valuable for the treat- 
ment of cancer and other conditions which are benefited 
by ray treatment. A generator for the production of 
neutrons, the new atomic particles without electric charge 
discovered in 1932, was also described. 
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FURTHER PAPERS READ AT THE ROCHES- 
TER MEETING OF THE AMERICAN 
CHEMICAL SOCIETY > 
Fats, one of the means by which the animal and human 
bodies store surplus energy against an emergency, have 
a short life inside the body. Half of a mouse’s stored 
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fat is replaced in five to nine days. ' Even vital sub- AE 
stances, such as cholesterol, which have been believed to mesa 
remain stable inside the body, do not last long. Althougli sible 
the total quantity of fat may not change, new fats are dogs, 
being manufactured continuously to take the place of fats pirat 
which are just as continuously being broken down. = This Scho 
in substance is the latest chapter in the story of life which the a 
‘tagged atoms’’ told Professor Rudolf Schoenheime: 
and Dr. David Rittenberg, of the Columbia University only 
College of Physicians and Surgeons. Professor Schoen #%"™° 
heimer reported details of the study at the Rochester Mi ‘*l« 
meeting of the American Chemical Society. Heavy hydro 9"! 
gen, whose discovery won Professor Harold C. Urey, of trom 
Columbia University, the Nobel Prize two years ago, fur 9's | 
nished the ‘‘tagged’’ tracer atoms that enabled them t? exces 
follow what happens to food inside the body. 
mou 

PREVENTION of dreaded blood clots, an often: fatal com these 
dition known medically as thrombosis, may now be neare! a 
Cont) 


at hand. This appears from research reported by Dr. 
Erwin Chargaff, of the College of Physicians and Sw 
geons, Columbia University, at a meeting of the socicty. 
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By combining a small amount of sulfuric acid with a wax- 
like substance found in the brain, Dr. Chargaff obtained 
4 substance which very markedly checks the clotting of 
blood. The material is called cerebroside sulfuric acid, 
and this is the first time it has been made in the labora- 
tory: 
SuPER-GASOLINES that four years ago were so rare they 
cost $30 a gallon will next year be made in a production 
of over 18,000,000 gallons. The government is purchas- 
ing that amount for the Army, Navy and other branches 
ty increase the performance of airplanes in the federal 


air service by 30 per cent. Bombing planes that now 


could carry 2,000 pounds of bombs will be enabled to 
carry 3,000 pounds of their deadly missiles with the new 
100 octane number fuels. Dr. Gustav Egloff, of the 
Universal Oil Produets Company, reported the potenti- 


folities of these new fuels that the chemist is developing. 


If the engines of the great China Clipper were designed 
to use these newest fuels the increased payload possible 
would be worth $2,000 on each single trip between Ala- 
neda and Honolulu. Iso-octane is a synthetic fuel that 
isimproved in its burning characteristics over any thing 
which nature produces. Normal octane, said Dr. Egloff, 
burns too rapidly in a motor of a modern automobile or 
airplane, because its eight carbon atoms are strung out 
in line. During combustion in the cylinder of a motor 
the flame rushes rapidly down this straight line of atoms 
and produces the engine knock known so well to motorists. 
What the chemists have done with the new iso-octane 
fuels is to introduee a chemical ‘‘maze’’ through which 
the flame spreads more slowly, as though it seems to be 
bewildered. The maze in reality consists of carbon 
atoms branching off from the main chain. The slower 
burning yields less engine knock at higher compression 
in the cylinders ‘of a motor. And higher compression 
means more power per gallon of fuel: While this added 
power is valuable for automobiles it is most vital to 
increase the payload of airplanes whether in passengers, 
freight or bombs. 


ARTIFICIAL fever and an apparatus working like the 
so-called ‘‘iron lung’’ in reverse are now making pos- 
sible new studies on what happens when anmials like 
dogs, cats and rabbits use their specialized type of res- 


Spiration known as panting. Allan Hemingway, of the 


School of Medieine of Yale University, described how 
the animal’s intake of air was measured by the ‘‘reverse’’ 
iron lung. The animal lies in the metal chamber with 
only its neek protruding through an air-tight seal. Every 
time it breathes it forces air in and out through special 
valves. The flow of air can be accurately measured. 
While in the chamber it is subjected to artificial fever 
from diathermy machines. Soon the animals start pant- 
ing to establish a constant body temperature despite the 
excessive heat. Faster and faster the animal inhales and 
‘xhales the air to evaporate moisture from the tongue, 
mouth tissues and the upper part of the throat. Only 
these small areas provide the surface by which the animal 
hust maintain even temperature. In man and horse, in 
‘ontrast, sweat glands all over the body secrete water 
Whose evaporation controls body temperature. The ob- 
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ject of the experiments was to study the effect of the 
rapid flow of air on the blood in the dog’s panting method 
of keeping cool. One bad effect is that a too rapid air 
motion can blow carbon dioxide out of the blood. Some 
carbon dioxide is needed in the blood stream in the form 
of the mild carbonic acid. When the carbonic acid 
content of the blood is reduced to normal acid—alkali 
balance in the blood stream is changed. In severe cases 
of carbon dioxide loss tetany develops; a morbid state 
characterized by intermittent muscular spasms.—RoBERT 
D. Porter. 


ITEMS 

TUBERCULOSIS of cattle is almost wiped out in the 
United States, with the exception of the state of Cali- 
fornia, where infection is still wide-spread and heavy. 
East of the Sierras, the U. S. Department of Agricul- 
ture’s bovine tuberculosis map is ‘‘all white’’ except for 
relatively light occurrences in South Dakota, New York 
and New Jersey. 


MAuNA Loa, 13,675-foot voleano on the Island of 
Hawaii, is due for eruption soon, according to a predic- 
tion made by Dr. T. A. Jaggar, voleanologist of the U. 8. 
National Park Service. He expects it to be a lava erup- 
tion, and does not look for destruction of property or 
loss of life. Hualalai, another major voleano on the 
island, may also go into action. Hualalai has been in- 
active since 1801, when it ended a prolonged eruptive 
period of 22 years. Brother Othmar, astronomer at St. 
Louis College, likewise is of the opinion that Mauna Loa 
or Kilauea will burst into eruption shortly. E. K. Mar- 
tin, U. S. Weather observer, adds statements by old 
natives of ‘‘voleano weather’’ to his prediction of likely 
voleanic action. 


A NEW process for drying vegetables that first soaks 
them and then dries them for storage more thoroughly 
and rapidly than any other process has been perfected 
by chemists of the government and of the Chemical 
Foundation. Chemicals which do not harm the vegetables 
or fruits are added as the first step in the process, so that 
they will soak up large quantities of water. The food 
is then pressed to extract its juice and the pressed residue 
dried for storage. Potatoes and other fleshy plants can 
be satisfactorily dried for storage by this method, it is 
believed. There has previously been difficulty in pressing 
out all the moisture from potatoes; as a result they fre- 
quently sprouted when in storage or were damaged by 
freezing. The discovery was made by Dr. E. F. Hopkins, 
of the Chemical Foundation, while he and other investi- 
gators at Laurel, Miss., were studying methods of pre- 
venting changes in sweet potatoes put into storage. 
Toluene, chloroform, ether, benzol, petrol ether, carbon 
tetrachloride, sulfur dioxide and chlorine are a number 
of the chemicals which can increase the vegetable’s ability 
to absorb water. Increasing the water content of foods 
makes pressing out juices a more efficient process. Rapid 
drying at relatively low temperatures is a property of the 
food residues obtained in this way. Pressed residues 
dried thoroughly in 36 hours at room temperature. 
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EMPIRE-LEIBOFF 


New ... Improved 


CHOLESTEROL 
APPARATUS 


(Patented) 


e Costs so much less 


e So much simpler to operate 


More Advantageous Because: 


A simple, efficient, inexpensive apparatus easily set-up for a determination. 
» Especially designed disc and tube are cylindrical, making insertion and 
extraction quicker and better. » Extractor is more efficient. » Disc is much 
more absorbent. » Parts are interchangeable. » No stoppers needed. » Con- 
densation of water at bottom of the old condenser is no longer a factor 
since no water bath is used. » Each extractor, an individual unit, may be 
purchased individually; as many extractors as necessary may be connected 
together. » Saves time and labor; uses 14 usual amount of blood. » Entire 
procedure done in one tube preventing loss of material and assuring accuracy. 


6176 Glass Parts Only ... . $6.00 
6176 A Extraction Tube Only .. 4.00 
6176 B Condenser. ...... 2.00 
6176 C Discs (100 toacarton) . . 2.00 
6176 D Stand with2 clamps... 1.00 


972 Micro Barner... -50 
Discount of 10% in Lots of 6 


References: 
1. (QWJournal Biological Chemistry, Vol. LXL, No. 1, 
Aug., 1924, page 177) 


2. (WJournal Lab. & Clin. Med., 1925, Vol. X, 857) 
3. (WJournal Lab. & Clin. Med., 1926, Vol. XI, 777) 


EMPIRE 


LABORATORY SUPPLY CO., Inc. 
507-559 West 132nd St. New York,N. Y. 
Everything you need for the Laboratory, Empire can 


supply quickly at a reasonable price. All standard lines 
carried in stock for immediate delivery. 
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flicker frequency in related fishes. 
WALD, GEORGE, and CLARK, ANNA-BETTY. 


WHITAKER, D. M., and LOWRANCE, E. W. Visual adaptation and chemistry of the rods. 
The effect of hydrogen ion concentration upon 
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effect of diffusion gradients brought about by effect upon ionic distribution. 
on ionic accumulation. 
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SUBSCRIPTION PRICE PER YEAR (ONE VOLUME), $5.00 


PUBLISHED BI-MONTHLY BY 


The Rockefeller Institute for Medical Research 


YORK AVENUE AND 66TH STREET NEW YORK, N. Y. 


Welch Balances Are Outstanding 


A Low Price for a Quality Scale : 
Sensibility .05 g¢. Capacity 610 grams, Eg 
with additional weight 1,010 grams. iy 


Features 


No Loose 
Weights 


Agate Bearings 


GREATER ACCURACY Triple Beam 
GREATER CAPACITY — 
Hardened 
Steel Knife 
Edges. 


Bakelite Pans 
and Non- 
Corrosive 

Construction. 


The balanee is absolutely self-contained up to its capacity. There are no loose weights to get lost. There are three 
Weight arms with ranges, respectively, of 500 grams in hundred gram units, 100 grams in ten gram units, and 10 


crams in tenth gram units. The sensibility of the balance is .05 gram, which is fully twice the sensitivity of 
iny other make of double or single-beam trip scale. The four bearings in this balance are all of best quality agate, 
The knife edges are of hardened steel, cast into the beam and hand-honed in 


reducing the friction to a minimum. ) ) : L 
the process of assembly. The pan is of molded bakelite which is less breakable, resists corrosion, and has a high 


polish. The steel parts are all cadmium plated, the beam is a combination of solid nickel and die-cast metal; the 
heavily japanned base is provided with a boss with 13 mm hole and set 
screw for holding balance at any elevation on a vertical support rod. 

Each $12.00 


Special Quantity Discount on 6 or more ... 9.00 


Write for special literature on this and other special weighing devices. 
W. M. WELCH SCIENTIFIC COMPANY 
Established 1880. science laboratories. 
General Offices: 1517 Sedgwick St., Chicago, Ill. U. 8S. A. WRITE FOR IT 
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VoL. 86, No, 20% 


SCIENCE NEWS 


Science Service, Washington, D. C. 


ANOTHER NEW SUPER-NOVA 

A SECOND super-nova five hundred million times as 
bright as the sun is announced by Dr. Fritz Zwicky, of 
the California Institute of Technology. Discovered on a 
photograph taken at Mt. Palomar on September 10, the 
new super-nova, like that found on August 29, is in a re- 
mote extragalactic system, in this instance NGC 1003 in 
the constellation of Perseus, at a distance of at least seven 
million light years. 

In spite of its enormous luminosity, the super-nova is so 
distant that it appears to the eye as only a faint telescopic 
star of magnitude 10.5. The date of its outburst is un- 
known. Photographs of the spectrum of the new star, 
taken at the Mount Wilson Observatory of the Carnegie 
Institution of Washington by Milton Humason on Septem- 
ber 12, show the broad bands characteristic of super-novae. 
Further confirmation of the remarkable character of the 
star was obtained by Dr. Walter Baade, of the Mount 
Wilson Observatory staff. Dr. Baade, by determining the 
distance of the spiral system of stars within which it 
occurs, found that the intrinsic brightness of the super- 
nova, at the lowest estimate, is absolute magnitude minus 
16.2, or about ten times that of all the rest of the stars 
in the spiral system of which it is a member. 

The suggestion made by Dr. Baade and Dr. Zwicky in 
1934, that the explosive outbursts of super-novae may pos- 
sibly play a part in producing cosmic rays, probably can 
not be tested in the case of either of the two super-novae, 
Their distances are too great for any noteworthy effect to 
be expected. Nevertheless, observers of cosmic rays will 
carefully examine their records covering the appearance 
of these new stars, since the nature and amount of any 
possible effect is still uncertain. 

The discovery of the new super-nova was made through 
use of the 18-inch Schmidt telescope, a small instrument 
with a wide and roving eye. Perched on Mount Palomar 
in southern California, it is a sort of pilot for the giant 
200-inch telescope now building which in a few years will 
see deeper into space than any other aid to human vision. 

By discovering two super-novae, the 16th and the 17th 
the world of astronomy has known, within a fortnight, 
this Schmidt telescope in the hands of Dr. Zwicky has 
become a famous instrument. It promises to make more 
discoveries. 

_ In its work of discovery, the Schmidt instrument is 

teamed with the 100-inch telescope of the Mount Wilson 
Observatory near Pasadena. The Schmidt instrument 
scans the sky for interesting events. It covers a portion of 
the sky many hundreds of times larger than does a large 
reflecting instrument and many pictures can be made in a 
single clear night. It is also less sensitive to atmospheric 
disturbances. Once the uiscovery is made by means of 
the Schmidt instrument, the great 100-inch telescopes and 
lesser mirrors are used to make detailed studies. This 
was the course of discovery in the case of the two dis- 
tant, flaming, ‘‘new’’ stars that have exploded with such 
brilliance. 


ROCK RECORDS OF METEORITES 

GIANT meteorites, crashing into the earth’s crust, jj, 
projectiles from super-artillery in outer space, leave j 
sub-surface rock layers records of their arrival that nerd 
sist as permanent geologic features even after the great 
explosion craters have been weathered away. The geal 
ogy of these deeper records has been studied by Drs, Jgjy 
D. Boon and Claude C. Albritton, Jr., of the Southey 
Methodist University. Common meteorites leave no sy 
rock-written histories. The tiniest ones, no bigger thy 
grains of sand, burn themselves out, through friction wig 
the upper air, long before they can reach the earth. Th 
are the ‘‘shooting stars’’ seen every night. Largs 
masses of astronomic iron or stone, weighing a few ounces 
or pounds, or even several tons, do reach the earth, }y 
the blanket of air has braked their speed so much thy 
they do not strike with force enough to penetrate deeply, 

But Drs. Boon and Albritton envision a really lig 
meteorite, like the one that made Meteor Crater in Ay. 
zona, as a mass 100 feet or more in diameter—about thy 
size of a 10-story apartment house. Such a missile woul 
plunge through the earth’s atmosphere with practically 
no slowing down at all. 

What its explosive effects would be, Meteor Crate 
offers impressive witness, even after probably thousank 
of years of erosion. <A solid mass of iron or stone of 
that size sets up explosive effects on impact through co 
version of part of its own substance, and of the rocks i 
strikes, into white-hot vapor. Explosive forces thus ga 
erated are calculated in tens of millions of pounds’ pre 
sure per square inch. 

The effects on the deeper-lying rock, however, are 10 
caused by the explosion, but by the impact of the solii 
mass itself. This, Drs. Boon and Albritton state, woull 
throw the rock strata into waves, like the waves on a pol 
when a stone is thrown into it. These rock waves woili 
‘*freeze’’ almost instantly, with a dome-shaped structur 


in the center and one or more concentric elevated ringg 


around it; all buried beneath the earth’s surface. 

Geologie structures of this kind are known in at lea 
half a dozen places in the United States. They hav 
hitherto been called ‘‘eryptovoleanic,’’ and were Sip 
posed to have been caused by deeply subterranéan explt 
sions of voleanic origin. Some of them are in vel 
ancient rocks. 


CYPRESS BARK CANKER AND THE 
MONTEREY CYPRESSES 


ONE of America’s most famous tree species, the Mont 
rey cypress of California, is threatened with extinction i) 
a fungus disease, the cypress bark canker. Under tl 
leadership of the U. S. Department of Agriculture, wi! 
the voluntary cooperation of citizens and the aid of ((! 
workers, heroic efforts are now being made to check it. 

The region where first defense efforts are being centerel 
is on the Monterey Peninsula itself, where the only livit 
natural stands of Monterey cypress are located. There 4" 
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yo natural groves of the trees, one on Point Lobos, the 
her on Cypress Point. Thus far the disease has not 
eached these natural stands, but it has been rampant 
mong ornamental and windbreak plantings of Monterey 
press Within a very few miles of them. 
li Willis W. Wagener, of the Department of Agriculture, 
Ve nf.s made a critical study of the fungus and the symptoms 
be hat indicate its presence in the trees. The fungus is 
Ste own ony as the cause of this particular disease. It is 
SMM nsidered to be a new species, and the technical name 
Johy pryneum cardinalis has been proposed for it. It gets 
then to the wood of the tree, works its way around through 
SWiBe inner bark and the growth layer, or cambium, until it 
thay .s the twig or branch completely girdled. A common but 
Wi ot invariable symptom is excessive oozing of gummy 
The 
ger The disease has now been discovered in planted Monte- 
CORR ey cypresses over about two thirds of the entire state of 
i aifornia. It also attacks the imported Italian cypresses, 
tha hough less virulently. Laboratory experiments have 
‘)MMBhown that other conifers related to the cypress may be 
big susceptible, but thus far they have not been found infected 
field conditions. 
the If it is found in an early stage, infecting only a few 
Bigs or branches on a tree, it may be stopped by drastic 
purgery, removing the wood well below the infected place 
hud spraying the foliage heavily with Bordeaux mixture to 
kill spores that may be there. But if the infection is more 
xtensive, the only price for a safety of trees still unat- 
acked is to cut down and burn the entire infected tree. 
‘itizens, reached by appeals to make this sacrifice for the 
pike of one of California’s greatest rarities and most 
autiful scenic features, have voluntarily destroyed their 
wn plantings by thousands. 
The advance of the canker toward Point Lobos and 
“Mi ypress Point has been checked at least for the present. 
hat the future may bring is, in part at least, a matter 
f vigilance by scientists and citizens alike. 


ul EXPLORATIONS IN UTAH 


; EXCAVATING floors of caves in the Salt Lake region of 

“s tah, Dr. Julian H. Steward, of the Smithsonian Institu- 
ion, has discovered traces of human life entirely differ- 
ut from the Pueblo Indians, or the older Basket Maker 
didians, or the still older Folsom bison hunters, who 
epresent the main stream of ancient history in our South- 
vest. The expedition, the report of which Dr. Steward 
fis just published, was financed jointly by the Smith- 
onian Institution and the University of Utah. 

Salt Lake cave dwellers go back at their earliest to 
H),000 or even 15,000 years ago, Dr. Steward estimates 
ftom the geology of the region. Black Rock Cave, scene 
hf some of the discoveries, became dry and habitable 
bout that time when old Lake Bonneville was receding, 
ind the evidence is that early hunters lost little time 
moving in, 

A baby found buried in the floor of the Black Rock 
Mave was one of its earliest occupants. With the child, 
Hr. Steward found only a dagger-like article of bone. 
Hunting weapons of men of this era were also unearthed, 
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and the archeologist reports that these small dart or 
arrow points do not offer any evidence that these Utah 
cave dwellers were related to the Folsom bison hunters, 
though they may have been contemporaries in the South- 
west. So new are the Salt Lake aborigines to science 
that even the successive occupants of two caves can not 
be fitted into their relationships one with another. 

The latest inhabitants, who lived in the region about 
1000 A.v., after the Pueblo Indians had vanished from 
northern Utah, have left numerous clues to their way of 
living. Dr. Steward suggests calling these Indians the 
Promontory people, from a cave at Promontory Point, 
where they first came to light. Features of their unusual 
culture include: a unique type of crude black pottery, 
decorated by the thumbnails of the potters; soft-soled 
moccasins resembling baby bootees and mittens with the 
thumb ingeniously tailored, both of which, Dr. Steward 
believes, were borrowed or inherited through some rela- 
tionship with far northern hunting tribes; a variety of 
gaming devices, including flat bones, cane gambling 
pieces, a netted hoop and dart games and an ornamented 
beaver tooth rather similar to those used as dice by north- 
west coast tribes. Promontory people of Utah were eco- 
nomical, for out of 248 moccasins found in one cave, all 
but 58 had been repaired with half soles, patches and 
even patches on patches. 


SOME FURTHER PAPERS READ BEFORE 
THE FIFTH INTERNATIONAL 
CONGRESS OF RADIOLOGY 


Drs. JOHN H, LAWRENCE, Paul C. Aebersold and Ray- 
mond E. Zirkle, of Berkeley, Calif., reported to the Fifth 
International Congress of Radiology held recently in Chi- 
cago, that neutrons are five times as effective as x-rays in 
destroying breast cancer of mice. Unlike x-rays, Dr. 
Lawrence explained, neutrons can penetrate dense sub- 
stances such as lead but are absorbed by lighter materials 
such as tissue which is rich in hydrogen. Since their dis- 
covery, it has been hoped that they would prove a potent 
weapon against cancer, but proof of this has so far been 
lacking. Dr. Lawrence and his associates compared the 
killmg or growth-checking effect of neutrons and x-rays 
on wheat seedlings, drosophila eggs, fern spores, a trans- 
plantable breast cancer of mice and whole normal mice. 
The neutrons were more effective than the x-rays in every 


case, but in different degrees. They were two times as. 


effective on drosophila eggs, five times on wheat seedlings, 
four times on normal mice, five times on the breast cancer, 
and two and a half times as effective on fern spores. The 
results of these studies seem to indicate that neutrons may 
be able to single out from the rest of the body and destroy 
the cells of some kinds of cancers. 


THAT cosmic ray particles reach the earth’s atmosphere 
with the immense voltage of ten billion was reported by 
Dr. Bruno Rossi, of Padova, Italy. Dr. Rossi presented 
the latest results of researches upon the penetrating radia- 
tion from outer space that man has not yet been able to 
use practically. Whereas a million or two is about the 
peak voltage practically used in connection with x-rays and 
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neutrons in medical treatment or research, Dr. Rossi told 
the congress that a greater part of the primary cosmic 
radiation is composed of electrified particles and that 
most of the particles observed reach the earth’s atmos- 
phere ‘‘with an energy greater than 10,000,000,000 
volts.’’ He traveled to the Italian colony of Eritrea on 
the Red Sea to make some of his cosmic ray observations. 


LIMITATIONS in the advantages of million-volt x-ray ma- 
chines for the treatment of cancer were pointed out by 
Drs. Paul C. Aebersold and Milton A. Chaffee, of San 
Francisco. Working with a ‘‘phantom’’ subject in place 
of a patient, these investigators compared the effects of 
the two kinds of radiation for treating deep-seated can- 

‘eers. They found that ‘‘Only for thick sections and small 
fields’’ is the advantage of the supervoltage appreciable. 
For sections as thin as the neck, they question the advisa- 
bility of using supervoltage radiation in cross-fire tech- 
nique, which is the technique generally used. 


THE important part that x-rays can play in diagnosing 
unsuspected sinus disease and in treating the condition in 
some cases was reported by Dr. Fred M. Hodges, of Rich- 
mond, Va. For fifteen years it has been his practice to 
make a ‘‘scout sinus film’’ in every case sent in for chest 
examination unless the condition found by x-ray pictures 
of the chest was sufficient to explain the symptoms. ‘‘In 
this way,’’ Dr. Hodges said, ‘‘a large number of unsus- 
pected sinus infections has been found. Almost every 
common cold that failed to clear up after a reasonable 
time showed definite evidence of sinus infections.’’ Dr. 
Hodges also stressed the importance of close cooperation 
between the nose and throat specialist and the radiologist. 


X-RAYS may prove useful in detecting small amounts of 
metals in the organs of the body in cases of poisoning, it 
appears from studies reported by Dr. L. Grebe, of Bonn, 
Germany. The method would be equally useful in cases of 
poisoning due to industrial processes or in other types of 
poisoning. Lead, mercury, gold, silver, copper, zine, nickel 
and cobalt were among the metals which Dr. Grebe was 
able to detect by this method, which combines the x-ray 
and the spectrograph. He was able to detect the metals 
in the kidney, liver, heart, skin, muscle, intestinal wall, 
gall bladder, stomach wall, stomach contents, blood, spleen, 
spinal cord, brain, adrenal glands and uterus. 


ITEMS 

FLyInG fish, like airplanes, prefer to take off into the 
wind rather than with it, studies by Dr. Carl L. Hubbs, 
of the University of Michigan, have shown. In many 
observations by himself and his associates, flying fish of 
several species have been seen to take off almost always 
to windward when the wind was abeam of the ship that 
disturbed them. With either a head or a stern wind, the 
fish would take off to both port and starboard. The ob- 
servations confirmed the opinion long held that flying fish 
do not really fly, but hold their long, plane-like fins rigid 
and glide through the air like sailplanes. The longest 
glides observed lasted about a quarter of a minute. 
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‘*SigaToKa,’’ a fungus disease that attacks ang de 
stroys banana plants in Guatemala, can be brought Unde 
control by use of a special type of spray, according ty g 
report of K. Molesworth, assistant trade COMMissioney 
for the United States. A Bordeaux mixture Spray, ¢qp, 
sisting of copper sulfate and lime, is effective jy COM: 
bating the disease which, accidentally introduced from 


Java, was causing serious inroads on banana Plantationg | 


in Guatemala and in Honduras. 


ViTaMIN B,, which prevents beri-beri, a severe neryqy 
disease of man, and Vitamin C, which guards huma, 
against scurvy, have been found to increase markody 
growth of seeds raised in artificial media, James Bonne 
and Grice Axtman, of the California Institute of Tea, 
nology, have found. Growth of pea embryos in gly 
was increased by very nearly 50 per cent. by the additigg 
of small amounts of the vitamin to the seedlings’ aril 
ficial food supply. 


CINNAMON trees once grew in what is now Texas, ni 
lions of years ago, when there were dinosaurs to brows 
on their leaves. A group of fossils which includes leayg 
of plants like cinnamon, sassafras, sarsaparilla ay 
maple, found near Stephenville, Texas, are described \y 
Professor O. M. Ball, of the Agri¢ultural and Mechanic 


College of Texas, in the Journal of Geology. The fossil 


represent one of the oldest, if not the oldest, groups of 
higher plants thus far discovered in America. The 
geologic age is given as Lower Cretaceous. 


STANDARDIZED maps for showing the world’s weathe 
were urged before an international meteorological mee 
ing held recently at Salzburg, Austria, by Dr. W. } 
Gregg, chief of the U. 8S. Weather Bureau. Dr. Gregg i 
president of the Commission on Projections for Meteon 
logical Maps. In his address, Dr. Gregg pointed to 3 
analogy between map projections and standard tim 
zoning. Along only one meridian of longitude in ay 
particular time zone do solar time and standard tiw 
agree. 
benefits more than offset the disadvantages of such fals 
fication. Similarly, any projection of the spherical sit 
face of the earth on a flat map is correct along only ot 
parallel of longitude. Everywhere else on the map thet 
is spatial distortion. 
the disadvantages. Dr. Gregg and his colleagues of ¢ 
commission recommended that the thirtieth and sixtiel 
parallels of longitude be adopted by all nations as jp” 
jection bases for their weather maps. Standard redv 
tion scales were also recommended. 


NINETY-SIx beavers, imported into Pennsylvania whi! 
they had been extinct, have multiplied to well over 15, 
according to the last beaver count. The 96 animals wel 
brought in between 1917 and 1924; no beavers had bee 
found in Pennsylvania for the seventy years prior! 
1917. They represent a decided economic asset, for, 
that trapping is permitted, the annual take ranges 
ward of 6,500 beavers worth more than $20,000. 


Elsewhere, time is falsified. But the practicd 


But the practical benefits offs 
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Three Outstanding New Texts 


Byers—Synoptic and Aerenautical Meteorology 


By Horace Rosert Byers, In Charge of Air-Mass Analysis Section, U. 8. Weather Bureau. 
281 pages, 6x9, illustrated. $3.50. 


agg 
This textbook on air-mass analysis covers all phases of meteorology which form the background for 


forecasting on the basis of ‘‘fronts’’ and ‘‘air masses,’’ with special chapters devoted to phases of 
weather which are of particular interest to the aviator and airways meteorologist. This is the first 
book to cover aeronautical meteorology from the point of view of the synoptic meteorologist and the 
Jam forecaster and the first treatment of forecasting in terms of flight operations as well as more general 
oa applications. 


tiog 
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Jenkins and White—Fundamentals of Physical Optics 


hei By Francis A. JENKINS and Harvey E. Wuirer, University of California. 453 pages, $5.00 
Presents those principles of the subject which have as their interpretation the classical wave picture 
of light. Starting at a point where the simple principles of geometrical opties leave off, the authors 
discuss the fundamentals of wave motion, and then develop the subjects of diffraction interference, 
dispersion, and polarization, illustrating them step by step with diagrams and photographs. Many 
uj of these figures and practically all the photographs are original with the authors. 


Zenansky—Heat and Thermodynamics 
: By Mark W. Zemansky, College of the City of New York. 381 pages, $4.00 


An introduction to the subject matter of heat and thermodynamies for students of physics, chemis- 
try, and engineering. The author presents the fundamental concepts and laws of thermodynamics, 
together with a discussion of the technique of applying these principles to specific problems. The 
macroscopie point of view has been emphasized throughout. The affinity of a reaction has been 
treated in a novel manner. Problems and questions are included. 


+ 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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Vow. 86, No, 293) 


SCIENCE NEWS 


Science Service, Washington, D. C. 


THE DISCOVERY OF A RADIOACTIVE 
ISOTOPE OF SODIUM 

Discovery of a long-lived radioactive isotope of sodium, 
whose atoms are similar to the ordinary variety of the 
metal, but have a slightly different weight and are radio- 
active, is reported by Professor L. Jackson Laslett, of the 
University of California, in the current issue of the 
Physical Review. 

This new discovery is not to be confused with arti- 
ficially radioactive sodium itself, discovered three years 
ago by Professor E. O. Lawrence, of the same university. 
Professor Lawrence’s discovery is believed to be of med- 
ical value because it is a cheaper source of gamma rays, 
useful in treating cancer, than radium and _ because 
sodium is a constituent of salt, which can readily be in- 
jected into the body. 

Positrons, like the more familiar electrons in mass, but 
with the opposite kind of electric charge, are emitted by 
the metal whose atomic weight is 22. It has an unusually 
long life for an artificially radioactive material, it is 
reported, the period during which half of it will be decom- 
posed being about three years. Heavy hydrogen atoms, 
speeded up by means of the cyclotron, were hurled at a 
magnesium target to produce the sodium isotope. Seven 
months of observation and testing determined the ‘‘half- 
life’’ period of the element. Positrons are one of the 
newly discovered ‘‘building blocks’’ of the atom and 
have not been frequentiy observed as a part of radio- 
active radiation. 

At the same time, Dr. Harold Walke, of the University 
of California, reported the discovery of an additional 
radioactive isotope of potassium. The new member of 
the potassium family has an atomic weight of 42. Other 
radioactive potassium isotopes have enabled scientists to 
calculate the age of the earth. 


VACCINATION AGAINST INFANTILE 
PARALYSIS 


New hope of an effective vaccination against infantile 
paralysis is contained in research upon monkeys by Dr. 
Sidney D. Kramer, of Long Island Medical College. It 
is a simple and safe procedure as it would be applied to 
children, if and when its development reaches that stage. 
At present the experimentation is limited to monkeys; 
the only animals that can be used for infantile paralysis 
research because, aside from human beings, they alone 
have been found to contract the disease. The new pre- 
ventive process is a sort of intranasal vaccination. It 
would consist of spraying into the nose a harmless solu- 
tion of a hormone extract, called pituitrin S and a mix- 
ture of adrenalin and ephedrine, called adrephine. 

One problem was: Why do monkeys, 100 out of 100 of 
them, contract infantile paralysis when exposed, whereas 
incidence of the disease in the human population is only 
about 1 out of 1,000 in adults and 1 out of 500 in chil- 
dren? Dr. Kramer’s latest researches ‘‘make a man out 
of a monkey,’’ as he put it, so far as polio immunity is 


concerned. He has a method of making half to thre 
quarters of the monkeys immune. It consists of nog 
spraying with the solution of pituitrin and adrephin, 
twice a day, followed some four hours after the firy 
spraying by a dose of infantile paralysis virus that wou) 
be invariably fatal to untreated monkeys. Most of thp 
monkeys so treated not only resist the attempted inf. 
tion, but are found to be immune to the disease. 

Dr. Kramer does not suggest that human beings }, 
subjected to the danger of having the virus placed jy 
their noses, but with the virus widely distributed as it js 
thought to be, it is possible that an intranasal vaccinatio, 
can be achieved by spraying with the pituitrin-adrephine 
mixture and allowing the virus to find its way naturally 
into the nose and thus join in producing the immunity, 
This is the basis for the hope for eventually achieving , 
practical method of vaccination. The treatments wouli 
be started in the early summer before the time for the 
peak of the epidemic arrives. 

The spray is found by Dr. Kramer to cause a notable 
mobilization of certain white blood cells in the nose just 
under the mucous membrane, and around the endings of 
the nerves of smell, which are located in the upper part 
of the nose. These nerves have been demonstrated to be 
the avenue of entry of the virus into the brain and 
spinal cord of the victim. 

The drug, ephedrine, contained in Dr. Kramer’s spray 
is already widely used medically in treatment of colds and 
other respiratory infections, and adrenalin is used to 
relieve asthma. The pituitrin is not placed in the mix. 
ture because of its hormone nature, but because it pro- 
longs the action of the adrephine. 

Dr. Kramer is working on other aspects of the polio 
problem. He is one of about a score of investigators 
in all parts of the country who have been able to con- 
centrate on the problem of infantile paralysis through 
support from the Georgia Warm Springs Foundation, 
which consisted of 30 per cent. of the proceeds received 
from the 1935 Birthday Ball which honored President 
Roosevelt. Further support of such researches is one of 
the objectives of the new National Foundation for I: 
fantile Paralysis just announced by President Roose- 
velt.—WatTson Davis. 


DANGER IN THE USE OF SULFANILAMIDE 
MEDICINE’S spectacular new weapon against a host of 
infections, the drug sulfanilamide—also known as prot: 
tosil and prontylin—is gradually revealing itself as hav- 
ing occasional toxic by-effeets. In the forthcoming issue 
of its Journal, the American Medical Association gives 
spaee to eight articles that cite untoward reactions in 
certain patients following the use of the drug. 
Sulfanilamide sprang into front page eminence last 
winter when, according to reports, it was used to treat 
the septic sore throat of Franklin D. Roosevelt, J! 
Miraculous benefits have since been reported through the 
use of this drug in other streptococci infections and als0 
in meningococci, pneumococci and gonococci infections. 
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tentials. 


PROFESSOR 


SEPTEMBER, 1937 
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ARE ITS APPLICATIONS? Proressor Kart MENGER. 


CHROMIUM. Proressor G. Fink. 


SURVEYING THE BUTTERFLIES OF VIRGINIA. Aus- 
TIN CLarRK. 


INAPPARENT VIRUS DISEASES. 
Cownpry. 
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The Maria Moors Cabot Foundation for Botanical Re- 

search at Harvard University; The Comets of 1937; The 
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— Rochester Meetings of the American Chemical 
ociety. 


Proressor E. V. 


THE SCIENCE PRESS 
GRAND CENTRAL TERMINAL, NEW YORK CITY 


Yearly Subscription $5.00 ‘2 


oe 


Single Copies 50 cents 


. ‘Le 
Be 
E 
| 
> 
j 
| 
ma: 
| 
| 
- 


12 SCIENCE—SUPPLEMENT 


From Milwaukee comes the report of a case of acute 
hemolytic anemia during treatment with sulfanilamide. 
Chicago produces a case of severe loss of vision resulting 
from toxic optic neuritis after treatment with the new 
drug. New Orleans reports four cases of skin eruptions 
among patients receiving the drug. Baltimore adds two 
similar cases. Cleveland reports severe allergic mani- 
festations in two patients. Four cases of a peculiar skin 
eruption have occurred in New York City when patients 
taking the new agent sat in the direct sunlight. Los 
Angeles reports one patient with an untoward skin reac- 
tion. Sioux City, Iowa, has a similar story to tell. 
Atlanta, Ga., has nothing negative to report. On the 
contrary it tells of the successful use of artificial fever 
in combination with sulfanilamide in treating gonococci 
infection. 

The reports are not presented to detract from the value 
of the new drug but to warn physicians that care must be 
taken in its use. Most of the physicians reporting think 
it possible that the skin eruptions represent an allergic 
cutaneous reaction to the drug. 


NICOTINIC ACID IN THE PREVENTION OF 
PELLAGRA 


PATIENTS in certain southern hospitals suffering from 
pellagra, serious skin and nervous disorder resulting from 
a dietary lack, are now being given doses of nicotinic acid 
to test its pellagra-curing power. The tests are a sequel 
to the discovery by C. A. Elvehjem and R. J. Madden, 
agricultural chemists at the University of Wisconsin, that 
nicotinic acid will prevent and cure black tongue in dogs. 
This disease is generally considered the canine counter- 
part of human pellagra. 

Similar diet tests made on inmates of orphanages and 
other institutions in the South enabled the late Dr. Joseph 
Goldberger, of the U. 8. Public Health Service, to prove 
that pellagra is due to lack of a vitamin found in fresh 
meat, milk, fresh vegetables and yeast. The vitamin has 
‘been variously called B, G, P—P, and now is generally 
referred to as the anti-pellagra vitamin, to avoid con- 
fusion with other vitamins. The disease is character- 
ized by a skin rash and nervous symptoms. Many pel- 
lagra patients have become demented as a result of the 
disease. In the past it has been especially prevalent 
during hard times in the South, and is sometimes called 
the ‘‘hard times disease,’’ because of the vitamin-lacking 
diet of salt pork, mush and molasses which the poor 
people lived on at such times. 

Nicotinic acid, which may turn out to be the anti-pel- 
lagra vitamin, is present in small amounts in various 
plant and animal tissues and is also found in tobacco. 
In explanation of the effect of nicotinic acid, Drs. Elveh- 
jem and Madden suggested the theory that the acid is 
present, and therefore probably essential, in one of the 
enzymes that transfers oxygen from the blood to the cells 
of the body. Apparently animals can not build the 
vitamin from food compounds but must get it ready 
made. 

The investigators, aided by F. M. Strong and D. W. 
Wooley, have also succeeded in distilling a crystalline 
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form of the vitamin from liver. They call this Nicotine 
acid amide and find it about as effective as commereig 
nicotinie acid in curing black tongue. 


DISEASE IN CHINA 


Dr. J. L. MAXWELL, of the Henry Lester Institute ¢ 
Medical Research in Shanghai, reports that the jing. 
tute has now completed its third full year of wo, 
Neurosyphilis has increased in China as a result of 4, 
official and unofficial warfare that has disturbed that 
country for the past quarter century. 

According to a résumé of the report in the Lang 
‘*During the last 25 years a licentious soldiery has oye. 
run the countryside and has raised the incidence of new). 
syphilis both by spreading infection and, according ty 
Dr. Maxwell, by inducing a state of nervous strain in thp 
rural population. ’’ 

Typhoid fever, a rarity among the Chinese populatig 
thirty years ago, has now become one of the commones 
causes. of admission to hospitals and at the top of th 
list of deaths from infections. Medical and health 4). 
thorities can not explain why this disease should hay 
increased so during the period in which cleanliness nj 
water supplies have ‘‘vastly improved’’ along the coast 
and inland towns. Appendicitis has also increase 
greatly, particularly among the wealthy city population, 
This, it is thought, may be due to changes in diet. Tx 
medical institute has carried out studies of dietetic ¢e. 
fects and nutritional diseases in the rural districts ani 
among the factory workers in towns. More than half of 
the younger factory workers show signs of malnutritioy, 
mainly ‘‘from lack of animal fats and first-class protein 
in their diet.’?? Commenting on the work of the insti 
tute, the editor of the Lancet states: ‘‘It seems tragir 
that such valuable work should receive a check. We ar 
glad of an assurance that the institute has so far escape 
damage and we may hope that Dr. H. G. Earle and his 
30 assistants will soon be free to continue their work 
unmolested. ’’ 


RADIO CONTROL OF MODEL AIRPLANES 


THE much-pushed-around radio amateurs who have cot: 
tinually ‘‘worked’’ the unexploited portions of the raiid 
spectrum of wave-lengths, and then found themselve 
pushed out as soon as commercial possibilities came inti 
being, now have a new field of activity. It is radi, 
remote control of small engine-powered model airplanes 

Model airplanes, with tiny but powerful gasoline 
gines, have become increasingly popular throughout tli 
nation because of their performance in distance, speci 
and altitude. And with some of them now 13 feet 
wingspan, they are not so tiny either. The increasilf 
presence of such powered models around airports has 10V 
led to a ban on their uncontrolled use by legislation ‘t 
spite cries from the model plane enthusiasts. And 1 
answer to those cries has come an answer from the rail! 
‘‘hams.’’ The answer is radio, robot control of mod! 
airplanes so that they come outside the ‘uncontrolled’ 
phrase in the laws. 

Two Hartford radio amateurs, Ross A. Hull and R. 5 
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Bourne, describe, in the current issue of the technical radio 
magazine QST, a control method of using a light-weight 
radio receiver aboard powered model airplanes. Mr. Hull 
is associate editor of QST, while Mr. Bourne is employed 
by the Maxim Silencer Company at Hartford. Such con- 
trolled model planes would be useful for anti-aircraft 
target practice without risk to pilots. So far control 
has only been achieved on the rudder of a 13-foot wing- 
span craft, but progress is being made on radio control 
of the elevators and ailerons of the craft. 

The problems the amateurs have tackled are those 
which England has solyed with her radio robot airplane 
which gave demonstrations last year. The details of 
operation of the large-sized British plane have never 
been announced because of military secrecy and wartime 
But the methods of Messrs. Hull and Bourne 
are no secret. Any enthusiastic radio amateur can build 
a similar controlling mechanism. And because all radio 
transmission must be in charge of a licensed radio 
operator, it looks as though the radio and the airplane 
amateurs would form a permanent alliance. 


usefulness. 


ITEMS 


EXHAUSTED Soviet oil fields are being successfully re- 
juvenated by the use of heated compressed air. A field 
of the Mayneft Oil Trust which was abandoned in 1930 as 
unproductive has been put into steady production again 
by the use of the new process. So successful has the 
method been that one of the fourteen wells in the field is 
producing 550 tons of oil a month as compared with 350 
in 1926 when the well was rated a producer. Compressed 
air at 600 degrees Centigrade is pumped into the wells, 
and oil contained in the porous sands at the bottom is 
forced by the blast of air to.a well, from which it can be 
pumped out. Light oils are evaporated by the heated air 
and returned directly to the surface of the ground by the 
air exhaust. 


MINERALS of different chemical composition but which 
look alike and are difficult to tell apart except by means 
of costly tests of large amounts can be analyzed under the 
microscope by means of colored films, according to a re- 
port by Professor A. M. Gaudin, of the Montana School 
of Mines, given at a joint meeting of the Canadian Insti- 
tute of Mining and Metallurgy and the American Institute 
of Mining and Metallurgical Engineers. Importance is 
attached to this discovery because of the fact that similar- 
appearing ores may be widely apart in value. Differences 
in the color of the iridescent films are caused by differ- 
ences in the thickness of the film. Minerals which other- 
wise have similar properties pick up differing amounts of 
film when placed in the same solution. The different 
colors, and therefore the different minerals, can be told at 
a glance. 


DEATH VALLEY has more life in it than its name or 
traditional reputation might admit. A newly completed, 
detailed survey of the mammals of the below-sea-level 
portion of the valley, by Dr. Joseph Grinnell, of the 
University of California, shows that it is inhabited by a 
mammalian fauna comprising not less than twenty-six 
species, ranging from men to mice. As one ‘‘native mam- 
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mal’’ is listed Homo sapiens americanus, the American 
Indian. As neighbors he has one species each of big- 
horn, wildcat, coyote, kit fox and badger, fourteen spe- 
cies of rodents and six species of bats. 


Foe, shipping’s deadliest enemy, appears one step 
nearer defeat with the announcement of successful heavy 
weather signaling by means of the Hayes radiometer. 
Tests have proved the practicability of the radiometer, 
originally invented as an extremely sensitive device for 
measuring heat radiation, its inventor, Hammond V. 
Hayes, of Boston, reports in the September issue of the 
Review of Scientific Instruments. The instrument makes 
practical the long hoped-for means of signaling by use 
of heat radiation instead of light. Heat rays penetrate 
foggy and thick atmosphere much more strongly than 
does light. Boston harbor during the last winter was 
the trial ground for the radiometer, which is being im- 
proved as a result of the first experiments. Signals were 
sent successfully a distance of more than a mile and a 
half on days when visibility was so poor that objects 
situated much nearer than the heat source could not be 
picked out. 


GAR Woop has been granted a patent on a new type 
of boat claimed to be faster than the conventional kind. 
This boat will literally ride on a layer of compressed air 
as it cuts along the water’s surface. Skin friction be- 
tween the boat and the water, the biggest single factor 
slowing down present-day speedboats, is expected to be 
substantially cut by the new design, a radical departure 
from standard motorboat lines. Whether the invention is to 
be used in a new assault on the motorboat record, set at 
126.325 miles per hour by Sir Maleolm Campbell and pre- 
viously at 124.86 miles per hour by Wood, could not be 
immediately learned. The speedboat has a tunnel the 
entire length of the hull built into its bottom. Ribs form 
air channels parallel to the tunnel. Air is forced into 
the channels by blowers geared to the engines. The air 
pushes the water away, preventing it from contacting the 
tops of the channels. The tunnel is so deep that when 
the boat is speeding through the water, the water does 
not touch its top. The unusual design results in the boat 
actually traveling on a cushion of air when going at top 
speed. The new boat is of the ‘‘tractor’’ type, with its 
propeller in the bow of the boat instead of at the stern. 


CAvE floors, containing no less than three layers of 
Indian remains, have been excavated near Billings, Mont., 
by Professor H. Melville Sayre, president of the Montana 
Society of Natural History. The finds, which reveal In- 
dian cave tenants of prehistoric days, take on additional 
importance, since Montana has been little explored arche- 
ologically. In the first level, Professor Sayre found In- 
dian beds of grass, leaves, vines and sagebrush. Other 
levels contained fireplaces, household utensils of bone and 
stone, bones of animals, buckskin thongs braided with 
fiber and shells from the Pacific coast. Fragments of 
hematite, source of red paint, indicate that braves of these 
cavern apartments probably wore startling war paint or 
ceremonial decorations, even as later Indians did. 
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SALIVARY GLAND CHROMOSOMES of Drosoph- 
ila can easily be seen under any compound micro- 
scope. These chromosomes are unequalled for dem- 


chromosomes of Drosophila melanogaster, each $2.25 
cipal “landmarks” in two figures; also slides showing 


Send for free list. 
AMERICAN GENETIC ASSOCIATION 
Victor Building Washington, D. C. 


onstrating the physical basis of mendelian heredity.  ~: 
Permanent microscopic slides of salivary gland « 


With drawing identifying chromosomes and _ prin- 


translocations, X- and Y-chromosomes, etc., each $4.00 =~—! 


pH of Gastric Fluid 


Test Paper Method of Silverman 
and Denis 


This simplified test gives information as to the 
acidity in terms of pH value and also in hydro. 
chloric acid equivalents. The test is easy to 
make and the outfit contains all necessary ma- 


terials with complete instructions. Price $2.50 
F.O.B. Baltimore. 


LaMotte Chemical Products Co. 
418 Light St. Baltimore, Md. 


Objective evidence, a record 
that can be filed and referred to, 
is invaluable to the physician. 


With the Garceau Electroencephalo- 
graph, the following records may be 
obtained : 


ELECTROENCEPHALOGRAM 
ELECTROMYOGRAM 
NEUROGRAM 
ELECTROCARDIOGRAM 
CARDIOTACHIGRAM 
STETHOGRAM 


_A catalogue of our standard models of 


the electroencephalograph will be sent on 
request. 


j 


ELECTRO-MEDICAL LABORATORY 


Incorporated 
HOLLISTON, MASSACHUSETTS 


A. TYPES OF 
MEYLAN STOP 


WATCHES 


A watch for every purpose 


Ask for FREE folder No. 10 fully illus- 
trating and describing some 40 types 
of stopwatches. No salesmen will call. 


REPAIR [| for all kinds of plain and complicated stop- 
SERVICE } Watches. Send to us for estimates; no 
charge, no obligation. 


A. R. & J. E. MEYLAN 
“Specialists in timing instruments” 
266 West 40th St., New York City, N. Y. 


LARGEST AMEBA Known to Science 


Doctor A. A. Schaeffer, who rediscovered the gigantic 
ameba, Chaos chaos, in a New Jersey marsh in 1936, de- 
scribes it as being the largest and probably one of the 
rarest amebas. In size it is from 50 to 500 times as great 
(by volume) as the common laboratory ameba and in loco- 
motion it frequently attains a length to 2 to 5 mm. Now 
available in pure culture, it offers unsurpassed material to 
biology teachers and research students. 


1V10 Chaos chaos, Type A, Schaeffer strain. 
Pure culture containing from 60 to 100 amebas ....... $3.50 


Supplied only by 
GENERAL BIOLOGICAL SUPPLY HOUSE 


(Incorporated) 


761-763 East Sixty-ninth Place CHICAGO 


USED Electrocardiografs 


Einthoven type, suitable for laboratory, experimental 
or research work. ‘Table and “portable” models; 
battery operated, mechanical camera. Complete with 
all standard accessories, including string and carrier. 
Priced low ($200 up) to reduce stock. Write for illus- 
trated price list S81. 
SANBORN COMPANY, 
39 Osborn Street, Cambridge, Mass. 


—WE DO TRANSLATIONS— 
Technical and Scientific Translations 
from and into all languages 
Chemistry, Physics, Biology, Medicine, Metallurgy, 
Engineering, etc. We do translations of technical 
catalogues, circulars, manuscripts, scientific books. 
Abstracts, Rewrites of technical articles and patents. 
TRANSLATION AND RESEARCH BUREAU 
55 W. 42nd St., New York, N. Y. 


WANTED 


New Products and Processes 


Large and highly successful company actively engaged in the 
manufacture and sale of basic drug, pharmaceutical, biologi- 
cal, medicinal chemical and allied products desires to obtain 
manufacturing and sales rights for new products. 


Particularly desires products which can be sold in bulk and 
in large quantities. 


Address “MANUFACTURER?” care of Science, 
3941 Grand Central Terminal, New York, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME PAPERS READ AT THE NEW YORK 
MEETING OF THE AMERICAN PUBLIC 
HEALTH ASSOCIATION 


Toe human slayer is the new enemy that health au- 
thorities were urged to battle in their peace-time fight 
against preventable death when Dr. R. N. Whitfield, of 
the Mississippi State Board of Health, addressed the 
necting of the American Public Health Association 
which opened in New York on October 5. Homicide in 
1935 took more lives than the germs of typhoid fever, 
paratyphoid fever, typhus fever, undulant fever, small- 
pox, scarlet fever and diphtheria combined. An amend- 
nent to the Constitution, dispensing with the jury system, 
is the vaccine Dr. Whitfield suggests for the conquest of 
this peace-time foe of mankind. If instead of juries, 
three to five ‘‘learned and upright’’ judges were to hear 
every case in law, Dr. Whitfield believes half the crime 
in the United States would be ended within two years. 
He not only prescribes a remedy for fighting this kind 
of preventable death—better and swifter law enforce- 
ment—but he also lists the causes, because prevention of 
crime, like prevention of disease, depends on knowing 
the cause. Heredity, environment and illiteracy are 
predisposing causes of homicide and other forms of crimi- 
nality, as they are of many illnesses. For the active 
causes Of homicide the specific ‘‘germs’’ are robbery, 
revenge, jealousy, gambling, drunkenness and immorality. 
But most prevalent of all causes for homicide, in Dr. 
Whitfield’s opinion, especially in the United States, is 
lack of law enforcement. 


DeraILs of a new experiment in keeping children 
healthy in mind as well as in body were reported by 
Dr. Julius Levy, director of the bureau of maternal and 
child health of the New Jersey State Department of 
Health, at the meeting of the association. The idea is 
to give mothers of infants and small chil¢éren a prepared- 
hess program for mental health. Doctors don’t wait till 
a child has rickets to tell its mother to give it cod-liver 
oil; they tell the mother soon after the child is born that 
children who do not get enough vitamin D are sure to 
have rickets and that the way to avoid rickets is to start 
giving cod-liver oil or some vitamin D preparation from 
the start. Physicians and psychiatrists know enoveh 
about the causes of mental disorders, Dr. Levy explainca, 
to start similar preventive methods. The nurses do not 
attempt to give psychiatric treatment. They are taught 
what to tell the mother of normal children about how the 
inother’s attitude affects the child and what the mother 
‘an do to keep her child’s mind healthy. 


THE eradication of scarlet fever seems near at hand, 
according to reports of the experiences of Milwaukee 
with two measures for bringing the disease under control. 
The reports were given by Dr. Edward R. Krumbiegel, 
of the Milwaukee Health Department, and Dr. Maurice 
Hardgrove, of the Milwaukee Convalescent Serum Center. 
The way to control the disease would be to give Dick 


tests to all small children to determine which ones are 
susceptible to scarlet fever. The susceptible ones would 
then be giver protection against it by four or five doses 
of immunizing toxin. In addition to this, Dr. Hardgrove 
suggests that any one who has been exposed to scarlet 
fever by goming in contact with a patient or a carrier of 
the germs should be immediately given a dose of con- 
valescent serum, and then removed from the source of 
exposure while receiving the immunization treatment. 
The efficiency of searlet fever immunization in giving 
protection against the disease showed up in figures for 
the last three years reported by Dr. Krumbiegel. During 
that period, one incidentally in which Milwaukee has had 
two searlet fever epidemics, the department of health 
adopted the procedure of Dick testing all those over 
eighteen months of age and subsequently immunizing 
those found by the test to be susceptible to the disease. 


A NEW disease, which may have affected as many as 
ene out of every five adults in the country without their 
knowing what they had, came in for diseussion at the 
New York meeting. The disease has the name lympho- 
cytic choriomeningitis and is caused by a virus. In 
about half the cases it causes fever and symptoms similar 
to influenza. In the other half it affeets the membranes 
that cover the brain and causes more severe symptoms, 
such as bad headaches, stiff neck, nausea and vomiting. 
and even slight, temporary paralysis. So far, no death 
has been reported in a proved ease of this disease. It 
is difficult or impossible to distinguish this new disease 
by clinical means alone from another brain membrane 
inflammation, acute aseptic meningitis, according to Drs. 
R. D. Baird and Thomas M. Rivers, of the Hospital of the 
Rockefeller Institute for Medical Research. The disease 
was discovered and its virus isolated by Drs. Charles Arm- 
strong and R. D. Lillie, of the U. 8. National Institute of 
Health. They found the virus while studying viruses 
from St. Louis encephalitis epidemic patients in 1934. 
Two years before this Commander Paul F. Dickens, of 
the U. 8S. Navy Medical Corps, had reported two cases of 
what looked like acute aseptic meningitis, but which he 
thought might be another disease caused by a virus. 
Since then the virus has been recovered from patients and 
from monkeys, mice and other animals in this country, 
England and France. 


THE number of cancer deaths reported annually in this 
country is about 6 per cent. less than the actual number, 
Eleanor J. Macdonald, statistician of the Massachsetts 
Department of Public Health, concludes from a survey of 
cancer mortality figures backed by personal interviews 
with the families and attending physicians of the de- 
ceased and study of the hospital records. For every 
hundred cancer cases reported, 11 have been missed and 
5 have been erroneously diagnosed as cancer, Miss Mac- 
donald found. This gives the extra six per cent. which 
means that, to get a true picture of the extent of cancer 
mortality, six must be added to every hundred cancer 
deaths reported.— JANE STAFFORD. 
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MAN-MADE MOLECULES 


MAN has only begun to fashion the molecules into the 
kinds of things he wants, and chemistry and its useful 
applications to man stretch into a future almost un- 
bounded. This was the forecast made by the engineer 
and chemist, Thomas Midgley, Jr., who delivered the first 
of three Charles Frederick Chandler Memorial lectures 
arranged by Columbia University. 

Mr. Midgley is a director of the American Chemical 
Society and vice-president of the Ethyl Gasoline Corpora- 
tion. He discovered the use of tetraethyl lead for anti- 
knock fuels and also organic fluoride liquids used for safe 
refrigeration. 

Man-made molecules, tailored for a specific job, far 
transcend in possibilities the wildest dreams of the 
alchemists. Already over 100,000 employees work in 
industries which depend on the man-made molecules, he 
said, listing some 58 important molecules which include 
25 organic, ten inorganic, ten medicinal and eight sea 
cules from the ‘‘ pre-chemistry era.’’ 

The first synthetic molecule of the modern era of chem- 
istry was vulcanized rubber in 1839, according to Mr. 
Midgley. Here is his listing of more than fifty important 
ones since that time: 

Organic—coal tar dyes, 1856; nitroglycerine, 1866; 
nitro cellulose plastic, or celluloid, 1874; nitro cellulose 
explosive, or smokeless powder, 1898; phenolic resins and 
rubber accelerators, 1912; tetraethyl lead, 1923; nitro 
cellulose lacquers, 1924; rubber antioxidants and cellulose 
‘acetate textiles, 1925; cellulose acetate or cellophane, 
1926; alkyd resins, 1927; organic mereury fungicide and 
ethylene glycol antifreeze, 1928; urea resins, 1929; gaso- 
line anti-oxydants for preservatives and organic poly- 
sulfides for rubber substitutes, 1930; chloroprene polymer 
for rubber substitute, cellulose acetate plastics, and or- 
ganic fluorides for refrigerants, 1931; vinyl polymers for 
molding material, 1932; sulfonated alcohols for deter- 
gents, 1933; methyl methacrylate for optical glass sub- 
stitute, 1936; copper phthalocyanine pigments, 1937. 

Inorganie—silver bromide, 1864; aluminum, 1888; sili- 
con carbide, 1898; lead arsenate, 1900; chlorine for water 
sterilization, 1905; ductile tungsten, 1912; boro silicates 
or pyrex, 1914; magnesium, 1918; sodium chlorate for 
weed eradicator, 1927; tungsten carbide, 1928. 

Medicinal—ethyl ether anesthetic, 1846; chloroform, 
1847; iodoform, 1880; acetyl salicylic acid, or aspirin, 
1900; barbitols, 1904; arsphenamine, or salvarsan, 1916; 
novocaine, 1916; hexylresorcinol antiseptic, 1927; divinyl 
oxide anesthetic, 1932; p-aminophynylsulfamid, specific 
against cocci, 1936. 


CUBAN LAND SHELLS IN FLORIDA 


HURRICANES, roaring up out of the Caribbean to lash 
the coasts of Cuba and then turn and spend their force 
on the Florida Keys, are responsible for certain striking 
peculiarities in the distribution of animal life of the two 
regions. 

Such is the belief advanced by Dr. Carlos de la Torre, 
Cuban naturalist and formerly president of the Univer- 
sity of Havana, who is now in Washington carrying on 
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research in the land-shell collections of the U. §, y, 
tional Museum. Dr. de la Torre’s special study for mo), 
than sixty years has been on Cuban land shells, » Among 
them the exquisitely colored genus Liguus. These ay 
the houses of tree-dwelling snails found in infinite Variety 
in Cuba, Haiti and southern Florida. 

On the island of Cuba he has found certain varieties ¢ 
these shells inhabiting definite, limited areas—and on thy 
Florida Keys and the tree-covered ‘‘islands’’ of the Eye. 
glades, he has found the same unmistakable varietig 
repeated. 

This poses a rather tough biological riddle. There \ § 
the distance of hundreds of miles as well as the wide salt. 
water barrier of the Florida Strait, which the land-snajj 
could never swim. And finally, why the total lack of rep. 
resentatives of any given variety, between the Cuban hab. 
tat and Florida? 

Only with the aid of mighty winds could these snails 
have made the long leap from island to peninsula, thinks 
Dr. de la Torre. Young snails secrete a cement with 
which they fasten themselves firmly to leaves. Such 
snail-bearing leaves, wrenched from the trees in a hurr. 
cane, can be carried scores of miles. Those that fall into | 
the sea are lost, but those that fall into congenial environ. 
ment on the shore can proceed to establish colonies of 
their species. 

To clinch his argument, Dr. de la Torre has taken a 
map of the region around Cuba and lower Florida, and 
set down shells from each of the twin Cuba-Florida 
colonies in their appropriate locations. On the same map 
were traced the paths of historic hurricanes. In was 
found that in practically every case the separated shell 
colonies in Cuba and Florida were on one or another of 
these hurricane highways. If not absolute proof, it is 
at least exceedingly striking evidence for the validity of 
his hypothesis. 

Dr. de la Torre has had one of the longest careers as an 
active scientist that can be claimed by any man now 
living. Son of a college president, he did his first college 
teaching at sixteen, and he is now in his eightieth year. 
He has been honored by many leading scientific organiza- 
tion in the United States and Europe. Yet he has twice 
suffered exile from his native land because of his activi: 
ties as a patriot. Each time, however, changing con- 
ditions have permitted him to return to his home with 
honor. 

Dr. de la Torre is at present working with Dr. Pau! 
Bartsch, of the U. S. National Museum. They expect 
to publish a number of scientific papers together.—FRANK 
THONE. 


DUST BOWLS OF THE PAST 

INDIANS who lived in prehistoric America may reveil 
undependable areas for farming—regions that turned 
into dust bowls in the past and may be expected to 0 
so again. This is the hope of archeologists who are be- 
ginning to explore the land in the Great Plains states. 

Just returned from Kansas, Dr. Waldo R. Wedel, of 
the Smithsonian Institution, reported that he has ul 
earthed village sites of varying ages. Accumulating evi 
dence from such excavations shows that group after group 
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im ot prehistorie Indians settled in sections of Kansas and 


Nebraska. Both hunters and farmers came. The farm- 
ers apparently would do very well while the weather was 
atively wet, but after a few generations they would 
pe driven out, perhaps by drought. The land would 
main deserted for a long time. Then came a new group 
to repeat the experience. 

The discovery by Dr. Wedel of pottery like that made 
py the Hopewell Mound Builders is a new indication that 
this kind of Indian culture spread west as far as Kansas 
city. These Mound Builders were concentrated in the 
Mississippi and Ohio River valleys. Now, it appears that 
they, or Indians influenced by their manner of living, 
were one group that tried to conquer an undependable 
area and were tricked by it. That Indian excavations 
can aid in showing where undependable areas for farm- 
ing lie is, Dr. Wedel emphasizes, no more than a theory 
at present. But archeology does provide lessons from 
the past, and Plains prehistory may have this useful ap- 
plication. 


CANADIAN FOREST FIRE FORECASTING 


A SCIENTIFIC method of computing the daily index of 
fire hazard and forecasting the hazard for the next day 
is now in use by sixty forest stations in Quebee and 
New Brunswick. Known as the Wright system, the new 
method of forecasting forest fire hazards eliminates guess- 
work and individual judgment. The new system is based 
on daily records of rainfall, evaporation, wind and rela- 
tive humidity. 

In a country with forest and climatic conditions like 
Canada the problem of reducing losses from forest fires 


| isever present. Statistics collected by the Forest Service 


of the Department of Mines and Resources show that last 
year’s forest fires cost over .six million dollars in timber 
and property value alone. The cost of fire fighting came 
to more than $1,200,000. The loss in soil fertility, scenic 
value, floods, soil erosion, the lowering of water level in 
streams, all of which are inevitable results of forest fires, 
is inealeulable. 

Forest protection authorities have long recognized the 
need of a unit for measuring forest fire hazard, which 
varies with weather and forest types. There are many 
things whieh the forest ranger can plan better and more 
economically if he knows the degree of fire hazard which 
exists each day in his territory and can predict the prob- 
able conditions for the next day. 

As a result of research work at the Forest Experiment 
Stations of the Canadian Forest Service, a method has 
been developed for computing an index of fire hazard 
from various daily records, which include rainfall, wind, 
lumidity and evaporation. Data on each forest type and 
limatie conditions added to these records give the fire 
hazard for each day. 

The method as used in Quebee and New Brunswick en- 
ables forestry officers to detail the work of rangers and 
other employees so that they will be available for fire 
duty if the fire hazard warrants. The index computed 
for each day makes it possible to determine the number 
of men to send to a fire; to regulate the issuance or can- 
cellation of burning permits to settlers and others, so that 
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the burning may be confined to safe periods; to regulate 
and control travel in and use of the forest by the public; 
to regulate the frequency of forest patrols and know when 
it is safe to allow forest lookout tower men to go off duty. 


ITEMS 

SLIGHT but definite variation in the color of the night 
sky from evening to evening has been reported by Jessie 
Rudnick, of the McDonald Observatory of the University 
of Texas. Camera plates, sensitive to different color 
bands or wave-lengths of light, were exposed to the north 
pole region of the sky on several different nights as a 
test for the suspected changes in the color-index. Inter- 
est is attached to the color check because of the pro- 
nounced effect slight changes in the sky’s color may have 
on the measurement of faint stars and nebulae. 


PROFESSOR HARLOW SHAPLEY, director of Harvard Col- 
lege Observatory, has announced that Harvard Observa- 
tory has sueceeded in mapping 36,000 galaxies in the 
South Polar cap, where only a few had been previously 
charted. Over half a million galaxies, clusters of stars 
located millions of light years away, will be mapped by 
the time the observatory finishes work with its Bruce tele- 
scope and special long exposure camera. Eighty-seven 
photographie plates, each of a small sector of the sky, 
were made in order to cover the South Polar cap region, 
which constitutes about seven per cent. of the total region 
to be covered. Most troublesome regions to check were 
near the edges of the Milky Way, where stars in the 
galaxy in which the sun is a small star, interfered. 


GREEN coloring matter has been obtained from hemo- 
globin, the red pigment of blood, by Drs. S. Edelbacher 
and A. von Segesser, of the University of Basel. The 
green color appeared when a mass of red blood cells was 
warmed in an acid solution. A small amount of copper 
salt hastened and intensified the reaction. One of the 
most puzzling facts in biology has been the fact that red 
hemoglobin of the blood is chemically much like green 
chlorophyll of plants. Whether the green blood-pigment 
derivative obtained by the Basel scientists is like chloro- 
phyll in structure is not yet known. 


THE ‘‘creeping death’’ epidemic which is reported to 
have taken nearly 300 lives and caused illness of about 
6,000 persons in Fukuoka Province in southern Japan is 
none other than cholera, in the opinion of U. S. Public 
Health Service officials. The very name which has popu- 
larly been given the disease, ‘‘creeping death,’’ is char- 
acteristie of cholera, it was pointed out. Reports of 32 
cases of cholera in Japan were included in the last report 
received from the U. S. consular service by the Public 
Health Service. It would be very surprising, Dr. Williams 
pointed out, if cholera did not break out in Japan as a 
result of being carried back by troops who have been 
fighting in China, where there has been a severe cholera 
epidemic. The disease is spread chiefly through infected 
water and food. It can also be spread by direct contact, 
which may account for cases reported among policemen 
sent to aid health authorities in southern Japan but who 
were cautioned against drinking water from the local 
supplies. 
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B&L DISSECTING MICROSCOPES 


DESIGNED TO SATISFY CLASSROOM REQUIREMENTS 


B & L Dissecting Microscopes offer the convenience and ruggedness neces- 
sary to routine dissection in the school laboratory. 


The B & L Dissecting Microscope W (illustrated) has a substantial horse- 
shoe base, a removable glass stage, detachable hand rests and a rack and 
pinion adjustment for focusing. A 50 mm plane and concave mirror is 
mounted beneath the stage. 


Magnifications from 7X to 20X are possible with Doublet, Coddington or 
Triple Aplanat lens. Magnifiers are carried on an arm with two joints per- 
mitting coverage of any portion of the 60 x 80 mm Stage. 


Write for complete details of this and other B & L Dissecting Microscopes. 
Bausch & Lomb Optical Co., 642 St. Paul St., Rochester, N. Y. 
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Four Outstanding New Books 


Uspensky—Introduction to Mathematical Probability 


By J. V. Uspensky, Stanford University. 415 pages, $5.00 


Seeks to give the student a fundamental knowledge of the methods and results of the mathematical 
theory of probability. The presentation is simple yet rigorous. About half of the book deals with 
elementary matters, while the other half is devoted to modern and more advanced parts of the theory 
of probability. Among the features of the book are: much emphasis is laid upon asymptotic theo- 
rems; the book incorporates many results of modern research, such as the general concept of distri- 
bution, characteristic functions, fundamental limit theorems in one and two dimensions, derivation 
of distribution of several important statistics, etc.; each chapter contains a number of problems; 
wherever feasible the author has endeavored to estimate limits of errors in various approximate 


formulas. 


Hea/d—\ntroduction to Plant Pathology 


By FREDERICK DeErorest HEALD, State College of Washington. McGraw-Hill Publications 

in the Agricultural Sciences. 556 pages, $4.00 
This important new book has been written in response to a demand from teaching plant pathologists 
for a somewhat briefer treatment of the subject than is presented in the author’s well-known Manual 
of Plant Diseases. The present volume is not, however, an abridgment of the more complete manual, 
but involves much added material and an entirely different order of presentation. A feature of the 
book is the discussion of the relation of plant diseases to human affairs. 


Kemble—Fundamental Principles of Quantum Mechanics. 
With Elementary Applications 


By Epwin C. Kemsie, Harvard University. International Series in Physics. 605 pages, 
$6.00 
A comprehensive and scholarly treatment of the basic principles of non-relativistic quantum me- 
chanies and of their mathematical and physical background. The use of an elaborate mathematical 
technique is avoided without the customary corresponding sacrifice of rigor. Of especial interest is 
the chapter providing a more complete bridge between the language of the Dirae-Jordan transfor- 
mation theory and the abstract mathematical methods of von Neumann than has been available 


hitherto. 


Zemansky—Heat and Thermodynamics _ 
By Mark W. Zemansky, College of the City of New York. 381 pages, $4.00 


An introduction to the subject matter of heat and thermodynamics for students of physics, chemis- 
try, and engineering. The author presents the fundamental concepts and laws of thermodynamics, 
together with a discussion of the technique of applying these principles to specific problems. The 
macroscopic point of view has been emphasized throughout. The affinity of a reaction has been 
treated in a novel manner. Problems and questions are included. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


MOISTURE LOSSES AND GAINS IN PLANTS 

PLANTS have ‘‘drinking hours’’ during which their 
roots absorb more water than is evaporated from the 
leaves, Dr. Paul J. Kramer, of Duke University, has 
determined. 

They also have ‘‘evaporation hours’’ during which the 
amount of moisture given off exceeds that absorbed, he 
reports to the American Journal of Botany. Moreover, 
the hours of maximum absorption and of maximum trans- 
piration, as the reverse process is called, are remarkably 
constant. 

Various types of plants in pots mounted on a revolving 
table in a greenhouse, apparatus for determining moisture 
losses and gains and for determining the water content of 
leaves were the experimental raw material used by Dr. 
Kramer. The hours of noon to 4 P.M. are the hours of 
maximum water absorption as well as of transpiration, 
with the balance in favor of the latter. But the plant 
is not the loser, for although both processes reach a low 
during the night, absorption is carried on at a rate suffi- 
ciently faster than the rate of loss during the day to 
more than make up for the water loss. 

The common prickly-pear cactus proved to be the only 
exception to the general rule of noon to four o’clock as 
the period of greatest evaporation. This cactus, as well 
as other cacti, reached its peak in transpiration and ab- 
sorption between 6 and 10 P.M. During that time trans- 
piration was greater for a time, then absorption forged 
ahead. 

Specimens of loblolly pine, cactus, sunflower and ash 
were grown in small flower pots equipped with an ‘‘auto- 
cone’’ irrigator, which controls the water supply auto- 
matically and gave the botanist a means of checking on 
how much water was taken up by the plants. The soil 
in the pots was covered with two thicknesses of oil cloth 
to make sure that there was only a negligible amount of 
evaporation of water from the earth. 


THE CHINESE LOHON PLANT 

THE Chinese Lohon plant, known only from its dried 
fruits until Dr. G. Waldman Groff brought complete speci- 
mens out of the deep interior of the country, is without 
mystery in at least one respect, according to botanists 
of the U. 8. National Herbarium and the U. S. Depart- 
ment of Agriculture. From fruits and seeds it has long 
been known that the plant is a cucurbit, that is, a mem- 
ber of the family that includes melons, gourds, pump- 
kins, squashes and cucumbers. Its more exact classifica- 
tion will be possible after specimens now on the way 
arrive in Washington. 

The dried fruits have long been prized articles of 
Chinese commerce. Steeped as a tea or served in soup, 
they are claimed by the Chinese to be sure cure for colds, 
soothing to upset stomachs in hot weather, and a general 
panacea. The fruits are used by cooks rather than 
physicians for, in China, the cook is in disgrace if a 
member of the family gets sick enough to require a 
doctor. 


The reputed qualities of the Lohon are reflected in the 
meaning of its name, which carries the implication of ap 
excellence almost supernatural. The really proper Ep. 
glish rendition of the Chinese name is not Lohon but 
Loh-han, according to Dr. Arthur W. Hummel, of the 
Chinese Division of the Library of Congress. This in tury 
is derived from a Sanskrit word, Ara-hat, which is g 
reference to a way of life leading to sure and eternal 
salvation. 

In Chinese temples the Eighteen Loh-han are deeply 
reverenced. These are by tradition eminent sages or 
saints who were reincarnations of the Buddha. Naming 
the fruit for these great figures in Chinese religion is 
analogous to the giving of such religious names to plants 
as yerba santa (holy herb) by the Spaniards, or calling 
cocoa, theobromos, which means ‘‘food of the: gods.’’ 
New knowledge of the Lohon or Loh-han is being devel- 
oped as a result of a joint expedition of the National Geo- 
graphic Society and Lingnan University which Dr. Groff 
led into the remote mountains of Kwangsi province, 
where the vines are cultivated. 


THREE-DIMENSIONAL MOTION PICTURES 


THE motion picture of the future promises to have the 
‘“depth’’ or perspective of real life with the sound local- 
ized as it is from a stage or actual scene. Sound per- 
spective or ‘‘stereophonic’’ movies were shown by J. P. 
Maxfield, of Electrical Research Products, New York, 
and three-dimensional movies produced by use of polar- 
ized light were shown by G. W. Wheelwright, of the Land- 
Wheelwright Laboratories, Boston, at the recent meeting 
of the Society of Motion Picture Engineers. 

By adding sight and sound perspective to the conven- 
tional color and faithful sound of theatrical movies, 
themselves hardly a decade old, the motion pictures of a 
few years in the future promise to reproduce all attri- 
butes of the senses of sight and sound. The sound per- 
spective movies are a development of the three-dimen- 
sional sound system demonstrated a few years ago by 
Bell Telephone Laboratories before the National Acad- 
emy of Sciences. It consists of two independent sound 
systems that feed two loud speakers so arranged that the 
sound from the screen is given direction and depth. On 
this new stereophonic film, two sound tracks are squeezed 
into the space on the film where one is usually placed. 
Theaters to use the new system would need to have two 
sound systems instead of one. 

The movies that are three-dimensional in sight utilize 
pelarized light to produce the effect. The audience wears 
glasses with lenses of Polaroid, a synthetic substance that 
cuts out all light except that which vibrates in one diree- 
tion. One lens is blind to all the light that the other 
lens can see. In taking the Polaroid movies, two cameras 
are used with similar lenses, and the projector has a simi- 
lar optical system. Two movies are flashed on the sereen 
simultaneously, but each eye can see only one. The two 
movies are taken from distances apart similar to the 
spacing of the human eyes. The principle is that of the 
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PHOTOGRAPHY 


LEICA MANUAL 


Edited by Willard D. Morgan, Contribu- 
tions Editor of LIFE Magazine and Henry 
M. Lester, Cinephotographer. 

The One Book that describes the minia- 
ture camera with all its accessories and 
varied uses in your scientific work or as a 
diversion and a hobby. 

To Scientific Workers the Leica Manual 
offers authoritative information on the new- 
est equipment and the most practical, 
proven methods. Specialized articles treat 
scientific subjects fully and clearly. 

All Revised, with new chapters, latest de- 
velopments, new subjects, up-to-date tech- 
nique, about 600 pages and 450 illustrations. 
New Chapters. Fresh material on such 
subjects as Leica Technique, Developing, 
Hyper-Sensitizing, Archeology, Color Pho- 
tography, Photomicrography, Photography 
of Small Objects, Exploration, Visual Edu- 
cation, Filter Data and the Pola Screen, and 
new methods and formulae, and a wealth of 
other material. 

More Subjects. The entire field has been 
carefully searched, so that every important 
aspect would be covered. 

An Encyclopedia of Ideas and Informa- 
tion $4.00 (in U.S. A.) at all photographic 
dealers and book stores or directly from 


E. LEITZ, Inc., 730 5th Ave., New York, distribu- 
tors in U. 8S. A., who will also send descriptive 
circulars or answer specific questions on request. 


MORGAN & LESTER 


PUBLISHERS 
100 E. 42nd Street New York, N. Y. 


Many Exclusive 
HOLMES features 


never before thought possible 
on a 16 mm projector. 


The HOLMES 16 mm projector wel- 
comes a comparison test based on picture 
quality—quietness of operation—size and 
brilliancy of picture—volume and quality 
of sound reproduction. Let any profes- 
sional operator make your test for you, 


A mechanically 
superior pro- 
jector that 
costs no 
more. 


LAMPHOUSE— 
Adaptable to 500, 750 
or 1000 Watt Lamps. 


DYNAMIC SPEAKER—With 12” cone. 
AMPLIFIER—15 Watts Output. 
WEIGHT—Complete equipment approx- 
imately 70 pounds. REEL—400 to 1600 
feet. 


The HOLMES 16 mm and 35 mm Pro- 
jectors are used by world renowned lec- 
turers and professional motion picture 
operators all over the world and in the 
better class of schools, colleges and scien- 
tific institutions. 


Write for full information and 
technical details. 


HOLMES 


Choice of Professional Operators Everywhere 


HOLMES PROJECTOR CO. 


1821 Orchard St., CHICAGO. 
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old, successful and simple stereoscope that a generation 
ago graced the parlor table. The actors and scenes 
appear as though in three dimensions.—WATSON Davis. 


THE NATIONAL SAFETY CONGRESS 


THE accidental deaths last year of 111,000 Americans, 
in the opinion of the National Safety Congress, were, in a 
large number of cases, avoidable, and the focus of the 
delegates’ attention during the discussions at Kansas City 
was on the growing list of casualties claimed by an indus- 
trial and automobile age. Appliances that make machines 
safer by making them fool-proof were exhibited at the 
congress and safety problems of almost every field of 
endeavor practiced in the country were considered. 


More than a quarter of a million industrial workers 
in the United States lost time from their jobs last year 
because of skin diseases directly traceable to chemicals 
and other substances they were required to handle as part 
of their jobs, Dr. Louis Schwartz, medical director of the 
U. 8S. Public Health Service’s dermatoses investigations, 
reported to the congress. Many of these workers develop 
allergies, states of super-sensitivity, to the particular sub- 
stances with which they come into contact, Dr. Schwartz 
stated in recommending increased safety measures to cut 
down on industrial hazards. Each case of industrial skin 
disease costs on an average $200, he asserted—$100 as 
compensation to the workman and a like amount for 
medical care. Blonds and fair-skinned people are more 
susceptible to skin trouble from chemical irritants than 
are darker, oily-skinned people. Some workers, on com- 
ing into contact with a chemical, may develop a slight 
form of skin disease and after that be immune, but many 
do not ever become so immune. Lack of cleanliness in the 
shop as well as on the part of the individual, was blamed 
as a primary contributing cause. 


THE horse and other animals are second on the list of 
causes of accidents on the farm, J. C. Mohler, secretary of 
the Kansas State Board of Agriculture, reported to the 
congress. More than a quarter of the 109,000 farm acci- 
dents last year involved livestock. Automobiles, tractors 
and motorized farm machinery caused more than 38 per 
cent. of the total number of accidents, of which nearly 
5,000 were fatal. Agriculture on the basis of these fig- 
ures and on the basis of the number of people employed 
in it is the most hazardous industry in the United States. 
Unusually high accident rates among farm children were 
also reported. Farm safety problems, with the continued 
growth of the use of machinery and the growing com- 
plexity of new implements, is becoming a more difficult 
problem to solve. 


AN ANTI-TUBERCULOSIS VACCINE 


AN anti-tuberculosis vaccine to protect young children 
from the disease has been developed at the Saranac Lab- 
oratory, Saranac Lake, N. Y. Encouraging results with 
animal trials of the vaccine were reported by Dr. H. M. 
Kinghorn and Morris Dworski at the recent meeting in 
Baltimore of the American Clinical and Climatological 
Association. 

The vaccine, the result of eleven years of work at the 
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Saranac Laboratory, is still in the experimental stage, 
Dr. Kinghorn and Mr. Dworski stressed the point thy 
reliance should not be placed solely on vaccines to pre. 
vent tuberculosis, but that all present precautionary 
measures should be faithfully and carefully earried oy. 
The vaccine is obtained from the caseous or cheesy tuber. 
culosis mass in the center of a cow’s lung or cow’s gland, 
and is thoroughly sterilized before using. It has bee, 
tested against the vaccine of Robert Koch, and found ty 
be much superior. It has also been tested against the 
vaccine called BCG of the late Dr. A. Calmette, of the 
Pasteur Institute of France, and has been found to he 
of equal value. 

Calmette’s BCG is an attenuated or weakened bovine 
or cow tubercle bacillus. The vaccine of the Saranac 
Laboratory contains a virulent bovine tubercle bacillus, 
which has been killed. Dr. Kinghorn hopes that this 
caseous vaccine, when perfected, will be of decided value 
in preventing the development of tuberculosis in young 
children who have no tuberculosis. 


THE SURGICAL TREATMENT OF DEAFNESS 

A DELICATE surgical operation which promises to cure 
deafness has been reported by Professor Maurice Sour- 
dille, of the School of Medicine at Nantes, France, to the 
New York Academy of Medicine. 

The new operation will not bring hearing to every 
deafened person. Even those shown by careful tests to 
have a hearing defect suitable for correction by this 
operation can not hope to have the operation performed at 
present. Much study of the method and of results so 
far accomplished are necessary before the operation will 
be performed universally on a large scale. This caution 
was made perfectly clear by both Professor Sourdille and 
Dr. Edmund Prince Fowler, of New York, who, acting as 
chairman of the meeting, introduced Professor Sourdille. 

One of the chief obstacles to immediate application of 
the new technique on large numbers of patients is the 
difficulty of performing it. Professor Sourdille uses both 
magnifying glasses and microscope in this operation. 
Complete and permanent loss of hearing and even death 
may result if the surgeon has not the necessary skill. ‘he 
operation must be performed in three or four stages, sev- 
eral months apart, in order to lessen this danger, and the 
patient must remain in a hospital in order to have the 
wound dressed every day. 

Another obstacle is the difficulty of seleeting suitable 
cases. The operation is designed to relieve deafness due 
to otosclerosis, the condition in which hearing is lost 
because of bone formation in the opening into the inner 
ear. This prevents the passage of sound waves from tlie 
outside to the nerves of hearing in the inner ear. 

Professor Sourdille’s operation provides a new circuit 
for the sound waves. He cuts a hole through the boue 
into the inner ear to provide a substitute passage for 
sound in place of the one blocked by the abnormal bone 
formation in otosclerosis. This has been done before by 
other surgeons, and the patients heard again, but the 
restored hearing was often not permanent. It lasted for 
a few days or at most months, because the new opening 
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Manual of the 
Southeastern Flora 


(ILLUSTRATED) 


Being Descriptions of the Seed-Plants growing 

naturally in North Carolina, South Carolina, 

Georgia, Florida, Alabama, Mississippi, Tennes- 
see and Eastern Louisiana 


By JOHN KUNKEL SMALL 


This Manual replaces the author’s Flora 
of the Southeastern United States, pub- 
lished in 1903 (second edition 1913), for 
the Southern States east of the Mississippi 
River. It embodies the results of con- 
tinued exploration and study, thus bring- 
ing up to date our knowledge of this floral 
region. 

There are xxii+1554 pages and over 
1500 illustrations, one illustration of a 
species of each genus. 


Price $10.50 Postpaid 
THE SCIENCE PRESS 


PRINTING CO. 
LANCASTER, PENNSYLVANIA 


| on African adventure. 


QUEST 
GORILLAS 


By Prorgssor W. K. Grecory and H. C. RavEN 
of The American Museum of Natural History 
and Columbia University 


“A Particularly Readable Volume” 
“Here is one of the very best books that has been published 


It ranks with that fascinating classic 
of Henry M. Stanley recounting his adventures in ‘How I 
Found Livingstone.’ . . . The authors have produced a par- 
ticularly readable yolume. The text is filled with observa- 
tions about contacts with the natives and the customs of 
tribes, with high spots of interest and humor. In addition 
to ethnological notes, there are stories of animal and plant 
life and vivid descriptions of jungles, lakes and mountains. 
.. . The authors go on to describe the search for and contact 
with the giants in a fascinating and thrilling fashion.” Ray- 
mond L, Ditmars in New York Herald Tribune Books. 


271 text pages; 119 pages of illustrations. 
$3.65 postpaid 


THE DARWIN PRESS 
New Bedford, Massachusetts 
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onstrating the physical basis of mendelian heredity. 


chromosomes of Drosophila melanogaster, each $2.25 


Permanent microscopic slides of salivary gland © 


+ 
MOS 
THE STRUCTURAL DETAILS OF THE GIANT ¢az 
SALIVARY GLAND CHROMOSOMES of Drosoph- = 
ila can easily be seen under any compound micro- *=<4 
scope. These chromosomes are unequalled for dem- pas 


With drawing identifying chromosomes and prin- 
cipal “landmarks” in two figures; also slides showing 
— translocations, X- and Y-chromosomes, etc., each $4.00 ‘*._ : 
Send for free list. 
AMERICAN GENETIC ASSOCIATION 
Victor Building Washington, D.C. 
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WANTED 


New Products and Processes 


Large and highly successful company actively engaged in the 
manufacture and sale of basic drug, pharmaceutical, biologi- 
cal, medicinal chemical and allied products desires to obtain 
manufacturing and sales rights for new products. 


Particularly desires products which can be sold in bulk and 
in large quantities. 
Address “MANUFACTURER” care of Science, 
3941 Grand Central Terminal, New York, N. Y. 


USED Electrocardiografs 


Einthoven type, suitable for laboratory, experimental 
or research work. Table and “portable” models; 
battery operated, mechanical camera. Complete with 
all standard accessories, including string and carrier. 
Priced low ($200 up) to reduce stock. Write for illus- 
trated price list S1. 
SANBORN COMPANY, 
39 Osborn Street, Cambridge, Mass. 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC and EDUCATIONAL 
JOURNALS; 


MONOGRAPHS 
and BOOKS 


Correspondence Invited 


LANCASTER, PENNSYLVANIA 
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closed up. To overcome this difficulty, Professor Sour- 
dille has devised a method of covering the new opening 
with a flap of scar tissue obtained from the ear canal. 
These procedures permit the sound waves to go through 
to the nerves of hearing keeping the new opening from 
closing. Some of the patients operated upon by Professor 
Sourdille have retained the improvement in hearing for 
as long as eight years, which is the longest interval since 
he performed the first successful operation by the new 
technique. 

In properly selected cases good results can be expected 
in from 70 to 80 per cent. No other method, either sur- 
gical or medical, ever before has been so successful in 
maintained restoration of hearing in proved cases of oto- 
sclerosis. More important, perhaps, than the benefits 
received by the 140 patients whose hearing was improved 
is the fact that the work opens a new field of research 
into the causes of otosclerosis. Some of the results sug- 
gest that the old theories of the cause of the condition 
do not correspond with the facts. Much new study will 
be necessary to finally determine the causes of otoscle- 
rosis, but when these are advanced, new methods of treat- 
ment and even of prevention may be hoped for—JANE 
STAFFORD. 


ITEMS 

A LARGE meteorite, possibly the largest yet known in 
the Soviet Union, is being sought for in the Komarinsk 
district of White Russia, following the discovery of two 
fragments. One weighing 300 kilograms (about 660 
pounds) has already been turned over to the Geological 
‘Museum of the White Russian Academy of Sciences for 
study. The other, just found, weighs 16 kilos (about 35 
pounds). Both are iron meteorites. 


TAss, Soviet news agency, states that a large cemetery 
of dinosaur bones has been found in the Kzyl-Kum 
Desert, near the Aral Sea. An unusually complete sue- 
cession of forms begins with small amphibians and ends 
with monstrous reptiles which were sometimes nearly 
100 feet long. These bones, as well as petrified trees, 
indicate that in long past geological time this territory, 
which is now a desert, was rife with vegetation. 


DEFINITE proof that there is no such thing as a sta- 
tionary species has been secured by two workers at 
Amherst College. Experiments conducted by Professor 
Harold H. Plough and George P. Child are claimed to 
demonstrate that a minimum rate of change occurs under 
‘*the most constant environmental conditions.’’ The 
studies were carried out on the fruit fly, Drosophila 
melanogaster, but Professor Plough and Mr. Child have 
generalized the statement to mean ‘‘that there is no 
such thing as a static species in nature.’’ Fruit flies in 
their laboratory during fifteen generations showed 
changes in structure and in the nature of their genes, 
which carry hereditary factors from one generation to the 
next. 


Two new and rare minerals, antofagastite and dandy- 
lite, discovered by a joint Smithsonian Institution-Har- 
vard expedition to Chile, have been added to the list of 
about 1,200 known rock components. Lichen-like green- 


ish crusts found on rocks brought back from the distridl 
of Antofagasta, Chile, by Mark C. Bandy, leader of 
expedition, were found to be copper chloride, a com, 
substance in chemical laboratories, but never before fo), 
in nature. This mineral has been named antofagasj 
by Drs. Charles Palache, of Harvard, and W. F. Fo,),Ji 
of the National Museum. Minute blue crystals, eon 
posed of boron, chlorine and copper, never before j 
covered, have been named bandylite, in honor of th 
discoverer. Both these minerals occur near the surfy 
in what miners gall the oxidized zone. Antofagastite 4 
solves in water; bandylite is dissolved by ammoniy 
hydroxide. Both rare minerals color a flame green. 


Ice formation on airplane wings may be prevented } 
a simple and efficient system of utilizing waste heat fro 
the exhaust pipe of the airplane’s engines. The proce 
has been patented by two engineers of the National Aj 
sory Committee for Aeronautics. The inventors of the x 
‘fice preventer’’ are Dr. Theodore Theodorsen, of Hany 
ton, and William C. Clay, of Buckroe Beach, Va. Read 
installed in airplanes of any type, the system utilix 
vapor heat by projecting it against the leading edge; q 
the wings where ice generally forms. The heat warm 
the wings and prevents ice formation. The vapor lhe, 
is produced in a boiler or tank which is built around th 
engine exhaust pipe. The waste, hot exhaust gases pas 
ing through the exhaust pipe transfer their heat to th 
water in the boiler and vaporize it. The hot vapor travel 
through a pipe into a long, perforated, distributor piy 
which lies inside the wing adjacent to its front edge. Ou 
of the perforations the heated vapor shoots in a serid 
of jets against the leading edge of the wing. The hot 
water vapor keeps the wings warm. The condensed vapé 
flows into pockets inside the wing, where it drains dow 
pipes back into the boiler. It is again converted int 
hot-water vapor by the hot exhaust gases. Thus the ict 
preventing system is a continuous one. 


A CASE of relationship between nests and mating 0 
some birds is reported by Professor N. Manteifel, directi 
of the State Zoo, Moscow. Hundreds of small Australia 
parrots, living in the zoo’s huge cages, stubbornly refuse 
to mate. With every artifice known to breeders exhauste 
it was decided to try the effect of dummy nests. Will 
parrots in Australia usually nest in hollow trunks 0 
eucalyptus trees and the imitation nests were made ‘ 
like them as possible. At once a vigorous change W4 
observed in the behavior of the birds. The male aul 
female parrots, so long indifferent, quickly paired of 
Anatomical study showed the sex organs in both mal 
and females attained full maturity in a few days. 1) 
mating period, however, almost instantly broke off, # 
soon as dummy nests were experimentally removed fro! 
the zoo’s cages. 


Birp experts of the National Park Service will repo" 
this month to their eastern headquarters results of ! 
survey of snowy egrets at a reservation on historic Laz 
retto Point near Savannah, Ga. Once in danger of & 
tinction from ruthless hunters who prized its long whit 
plumes, the egret is believed to be out of danger. Ex 
data will be supplied by the study now under way. 


NO. 99 


T of tj 
COmm 
re fouy 
Agastif 
s, Con 
ore 
of the 
Surfag 


tite dj 
MOniy 


ited 
t frog 
Proceg 
l Ad 
he ne 
Hamy 
atilizg 
Zes 
warm 
r he, 
nd th 
pag 
to th 
rave! 
pin 


Ou 


QcTOBER 22, 1937 


SCIENCE—ADVERTISEMENTS 


MUNICIPAL CIVIL SERVICE 
COMMISSION 


City of New York 


Applications will be received between October 19 
and November 10 for the following positions: 


Assistant Director (Bureau of Laboratories) 
open to all qualified ‘citizens of New York State 


Duties: To assist the Director in the supervision of 
one of the divisions of the Bureau of Laboratories of 
the Health Department of New York City. 

Requirements: M.D. degree, or a degree in bacteri- 
ology or similar satisfactory degree and five years sat- 
isfactory experience in a bacteriological laboratory of 
recognized standing. 


Preferred ages, 30 through 50. 


One vacancy at $4500 and one additional vacancy at 
$4500 expected after January 1. 


Assistant Director (Pneumonia Control) 
open to all qualified citizens of the United States 


Duties: To direct and supervise all phases of Health 
Department work in connection with the serum ther- 
apy of pneumococcus pneumonia. 

Requirements: M.D. degree and five years experi- 
ence in connection with the clinical and laboratory 
study of pneumonia and considerable research work 
connected with the serum therapy of pneumococcus 
pneumonia. 

Preferred ages, 30 through 45. 


One vacancy at $6000. 


Applications must be made on forms furnished by 
the Municipal Civil Service Commission. These forms 
and complete information will be sent upon request, 
but such request must be accompanied by a 9-inch, 
~ envelope with prepaid postage thereon 

cents). 


Qualified applicants will receive due notice of the 
pire: of examination, which will be held in New York 
ity. 

Requests for application forms must be received not 


later than November 7 and the application must be 
filed before 4 p. m., November 10, 1937. 


MUNICIPAL CIVIL SERVICE COMMISSION 


1400 Municipal Building 
Borough of Manhattan 


New York City 


Manual of the 


Southeastern Flora 
(ILLUSTRATED) 


Being Descriptions of the Seed-Plants growing 
naturally in North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, 
Tennessee and Eastern Louisiana 
By Joun KunKet SMALL 


The Manual is the only complete illustrated work on the 
flora of the Southeast by a recognized authority. 


Price $10.50 Postpaid 


THE SCIENCE PRESS PRINTING CO. 
LANCASTER, PENNSYLVANIA 


New Introductory Text 


ELECTRICITY 
MAGNETISM 


By S. Leroy Brown 
Umversity of Texas 


This is a practical basic text for 
the elementary course in electric- 
ity and magnetism, which presup- 
poses a one-year college course in 
general physics. The discussion 
is clear and concise, and descrip- 
tive material, problems, and ex- 
periments are designed and ar- 
ranged to emphasize fundamental | 
princip!es and to promote a work- 
ing knowledge of the subject. 
Abundantly illustrated. 


$2.80 
€ 


Other Noteworthy Publications 


KIMBALL’S 
COLLEGE TEXT-BOOK OF PHYSICS, 
Fifth Edition 


Revised by P. I. Wold, Union College 
$4.00 


QUALITATIVE ANALYSIS AND 
CHEMICAL EQUILIBRIUM 


By T. R. Hogness and W. C. Johnson, 
University of Chicago $2.75 


ELEMENTARY CHEMISTRY 


By D. G. Hill, J. H. Saylor, W. C. Vos- 
burgh, and R. N. Wilson $2.80 
ee (Laboratory Manual, $1.20) 


HENRY HOLT AND COMPANY 
257 Fourth Avenue New York 
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SCIENCE NEWS 


Science Service, 


A DISCUSSION OF FEDERAL SUBSIDIES 
FOR MEDICINE 

THROUGH its official journal, the American Medical 
Association takes to task Dr. Hugh Cabot, of the Mayo 
Clinic, and Dr. Robert B. Osgood, of Boston, for their 
activities among its membership in behalf of federal sub- 
sidies for medical schools, medical research and private 
hospitals. These two physicians have been circulating 
a set of nine principles and proposals developed by the 
American Foundation. They now have 450 signatures 
including those of some members of the house of dele- 
gates of the American Medical Association—which in 
June rejected these proposals—as well as the deans and 
heads of departments of a number of medical schools. 

In its leading editorial the Journal of the American 
Medical Association states that many of the signers did 
so carelessly, thinking they were putting their names on a 
‘*good list.’’ It calls upon these ‘‘unthinking en- 
dorsers’’ to make some prompt disclamers. The medical 
journal reiterates its stand, emphasizing ‘‘the danger of 
federal subsidies for medical schools and the hazard of 
turning over to the Federal Government the control and 
standardization of medical schools.’’ The editorial 
states: ‘‘Our government has already voted $750,000 a 
year for the control of cancer, and it has been proposed 
to vote similar sums for the study of infantile paralysis, 
syphilis and other diseases. The danger of putting the 
Federal Government in the dominant position in relation- 
ship to medical research is apparent.’’ Most serious of 
all, according to the association’s point of view, is the 
proposal of federal subsidies for private hospitals in rela- 
tion to their laboratory, diagnostic and consultative ser- 
vices. According to the editorial, such an arrangement 
would put hospitals promptly into the practice of medi- 
cine. 

One of Dr. Cabot’s letters is published in which he 
writes a fellow physician that there has been ‘‘a good 
deal of rather just criticism of the medical profession on 
account of its unwillingness to advise positive rather than 
negative action. Legislation looking toward compulsory 
health insurance has attracted a good deal of attention 
in political bodies. Compulsory insurance attacks only a 
very limited portion of the problem and legislation to put 
this into operation might well do serious harm, not be- 
cause it would not be of assistance in solving certain 
problems but rather because it would help and might, 
therefore, tend to stop progress along a broader line.’’ 

Dr. Osgood, the editorial indicates, sought signatures 
for the proposals at the recent meeting of the American 
Orthopedic Association. The official medical journal 
writes: ‘‘Some orthopedic surgeons who signed expressed 
indignation at the manner in which their signatures were 
secured and have expressed now their opposition to gov- 
ernmental subsidy and control of medical practice.’’ 

Esther Everett Lape, member in charge of the Amer- 
ican Foundation Studies in Government in New York, 
stated that ‘‘the foundation has no medical program,’’ 


Washington, D. C. 


but has published a book dealing with medical economies 
under the title, ‘‘ American Medicine.’’ A group of physi. 
icans, however, has recently drafted a set of nine prip. 
ciples which are probably those referred to in the editoria) 
of the Journal of the American Medical Association, 
Officers of this group of physicians are: Dr. Russell L, 
Cecil, of New York City, chairman; Drs. Milton C. Winter. 
nitz, of the Yale University School of Medicine, and Hugh 
Cabot, of the Mayo Clinic. vice-chairmen; Dr. John P, 
Peters, of the Yale University School of Medicine, 
secretary. 

Sharply retorting to criticisms presented in the edi- 
torial, Dr. Hugh Cabot, of the Mayo Clinic, denies some 
of the charges made and characterizes other statements 
in the editorial as ‘‘ quite unnecessary and unwarranted.”’ 

In a wire to Science Service, Dr. Cabot stated: ‘‘I 
have been informed of a press release of an editorial to 
appear in the Journal of the American Medical Associa- 
tion on October 16, which is said to object to signatures 
of physicians which have been obtained by me and by 
other physicians for what is referred to as the American 
Foundation proposals. It should be said that these pro- 
posals are not from the foundation, but from a group of 
physicians who have contributed to the report of that 
body. These proposals were made up after careful con- 
sideration and cover a broad ground. They suggest 
among other things that financing from federal, state 
and private sources will be necessary to improve medical 
service. Federal aid is only one of various sources. The 
signatures were not obtained carelessly but by a straight- 
forward effort to elicit support for definite and somewhat 
more liberal proposals for cooperation between the pro- 
fession and other interested groups. That financial as- 
sistance is necessary will, I think, be widely admitted. 
It is true that we believe that the position of the Amer- 
ican Medical Association has been unduly conservative, 
but we have taken no action critical of the American 
Medical Association or in any respect out of step with 
what we believe to be sound democratic practice. The 
suggestion that subsidies would put hospitals into the 
practice of medicine is wholly unwarranted. The sug- 
gestion that aid from federal and other sources would 
put the Federal Government in a dominant position is 
quite unnecessary and unwarranted. We continue to be- 
lieve that positive constructive action is desiravle at this 
time. ’’ 


ARTIFICIAL FERTILIZATION OF 
DROSOPHILA 


ARTIFICIAL fertilization methods have been successfully 
applied for the first time to fruit-flies, or Drosophila, in- 
sects no larger than gnats, by Dr. G. Gottschewski, of the 
Kaiser-Wilhelm Institute for Biology, Berlin-Dahlem, at 
present working in the laboratories of the California 
Institute of Technology. Methods of this kind have becn 
heretofore used to some extent with cattle, sheep and 
other mammals; experimentally also with poultry; but 
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Rectangular MUSEUM JARS 


OVER 100 SIZES IN STOCK 


INOW a jar of suitable size for almost any 


specimen. Our stock, comprising well over 
100 standard and odd sizes, is the largest in 
America. A complete catalog listing shapes, 


sizes and prices will gladly be sent upon request. 
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the smallest animal hitherto artificially inseminated has 
been the queen honey bee—a creature gigantic in com- 
parison with Drosophila. 

To obtain the male fertilizing fluid, it is necessary to 
permit a normal mating to take place. Then the female 
is killed and the sperm is removed from her body with the 
glass tube of a micro-manipulator. It is then introduced 
into the body of an unmated female. The whole process 
has to be carried out under a microscope, and thus far 
the percentage of successful transfers of sperm has been 
relatively low. 

The results of Dr. Gottschewski’s experiments may be 
very important in the field of genetics. Drosophila is 
classic material for the study of Mendelian inheritance, 
especially since the discovery that hereditary units, or 
genes, can be rearranged by x-ray bombardment. Hith- 
erto x-raying has had to be done on living animals, but 
through Dr. Gottschewski’s technique it is now possible 
to apply the x-rays directly to the germ-plasm itself out- 
side the body without involving any other tissues and 
thereby perhaps obtaining confused results. The tech- 
nique also makes possible the production of hybrids be- 
tween strains of insects physically unable to mate in the 
natural way. Dr. Gottschewski describes his method and 
discusses its significance in Die Naturwissenschaften. 


A GROWTH HORMONE IN TREES 

STUDIES in the distribution of a ‘‘ growth hormone’? in 
trees are believed to have set investigators on the track 
of a ‘‘cambial stimulus’’ claimed by botanists to be re- 
sponsible for the recommencement of a tree’s growth 
each spring. 

Growth of twigs and leaves of the horse-chestnut and 
apple trees has been found to follow shortly the presence 


of the as yet unidentified secretion of the plant’s tissues. — 


Furthermore, three botanists at Connecticut College state 
that the hormone is present in greatest quantity during 
the spring months of most active growth. | 

Workers have in the past assumed the presence of a 
‘‘cambial stimulus’’ to account for the beginning of 
growth each spring in the cambium, a portion of the tree 
trunk where most growth takes place. Work by Professor 
George S. Avery, Jr., Dr. Paul R. Burkholder and Miss 
Harriet B. Creighton is believed the first step on the road 
to naming the growth substance. 

Greatest concentration of the hormone was found in 
shoots and buds during the months of April, May and 
June when growth was at its maximum. A gradual de- 
cline that set in, falling to a low level of concentration in 
October when growth of the laboratory trees was stopped 
for the winter. 

Studies on twigs of both plants indicated that the great- 
est amount of hormone was present at those points in the 
twig where the most growth occurred. Increases in hor- 
mone were found in tissues from which fruit would later 
grow at a time shortly before the fruit began to form. 

Should investigators succeed in making this growth hor- 
mone artificially, it would have wide implications for the 
entire agricultural industry, for it might develop into 
another means to control crops. 
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A NEW PROCESS FOR THE MANUFACT ps 
OF MAGNESIUM 
PropuctTIoN of the extremely light-weight Silver-whi 
metal, magnesium, at only half the cost of heavier 4, 
more familiar aluminum is possible by a new ‘elect, 
thermic’’ method that promises a virtual industria] oy, 
lution through distilling many metals from their ores, 
This impending commercial development was discuss 
by Dr. W. S. Landis, vice-president of the A meric, 
Cyanamid Company, of New York City, in a techni 
paper before the Electrochemical Society. Magnesiy 
metal by the new process is actually of higher strengy 
and better quality than that made by the old electrolyt 
process and production in considerable volume in sever, 
widely scattered -parts of the world is expected. 
Already magnesium alloyed with aluminum and copy 
is being used in aircraft and other construction whe 
light weight is an advantage. With the lower costs of i 
electrothermic distillation from the plentiful ore, mag 
nesite or magnesium carbonate, it may compete serious 
with aluminum as the material used in all sorts of coq 
struction where weight counts. Magnesium metal is |, 
times thé weight of water, whereas aluminum is 2, 
times. Because powdered magnesium (flashlight powder 
explodes with a brilliant light, the metal is thought }j 
some to be inflammable. Dr. Landis reassured his audi 
ence of chemists that this is not true if the pieces a 
reasonably thick. He smoked a pipe made of magnesiut 
metal as a demonstration. 
Zine can be recovered from ore by distillation or electro 
thermic process. So can cadmium. Mercury and arsenif 
have long been extracted by distillation and the process 
used have not needed improvement by recent research 
Dr. Landis predicted that it will be quite feasible to pro 
duce calcium, strontium and barium, all rare in the metal 
lie form, by use of the electric distillation furnace. Zin 
and magnesium have been produced semi-commercially }j 
the new processes. 
The magnesium process begins with the calcining 0 
the magnesite, a carbonate, to a burnt oxide. Heate 
by an electric furnace to temperatures around 2,20) 
2,300 degrees Centigrade, the magnesium oxide mix 
with carbon in the form of anthracite coal or coke, give 
elemental magnesium vapor and carbon monoxide g% 
Under-cooled hydrogen gas is played on the magnesiull 
vapor stream as it leaves the furnace and the sudde 
cooling produces magnesium powder, whieh finally is % 
distilled to metal of high purity. Since the powdere 
metal and the gases used are all highly explosive whel 
mixed with air, the whole process must be conducted 1 
tightly closed furnaces. 


SOME RECENT PATENTS 

More than seven hundred patents recently issued by th 
U.S. Patent Office included the following: 
A patent to Gustav Tauschek, of New York City, and 
assigned to the International Business Machines Corpo" 
tion, New York, on a telephone switchboard system thi 
literally does everything except prevent you from calli 
a wrong number. Making use of the Hollerith a 
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wnching and sorting system, the new telephone set-up 
tomatically repeats calls until an answer is obtained 
ther when the line is busy or there is no answer; keeps 
, record of the length of the call; automatically makes 
it telephone bills. Unlike the ordinary dial telephone, 
1 which a caller dials the desired number and then waits 
» hear Whether the line is clear, the user of the new sys- 
om dials the number and hangs up. If there is an answer, 
He machine rings his telephone. If not, the call is re- 
ated until an answer is obtained. The dial in the new 
stup, instead of operating an electric number selector, 
mperates a punching device which punches out the desired 
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trengt mmber on @ card. The ecard is then automatically fed 
trolyti_ammmnto a calling machine. If the line is busy or there is 


») answer, it is rejected, to be returned for another try 
, few minutes later. 
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COPD \ paveNT on a silencer for the gasoline engines subma- 
| Wheres use when cruising on the surface, has been granted 
8 of if, Hiram Hamilton Maxim, son of Hiram Maxim, the 
'» a4g@inan who invented the gun silencer that bears his name. 
TiOUIMM,xim, now president of the Maxim Silencer Company of 
of commituriford, Conn., declined to make any comment on the 
| is LfBnvention, but the patent papers show that the silencer, 
is 24Meated near the top of a submarine’s small superstruc- 
owder ture, is adapted to be flooded quickly when the underwater 
ght tgiMoat prepares to dive. This is necessary because of the 
s audiiManger of air pockets interfering with the boat’s balance. 
‘eS amo sound-conducting channels, designed to absorb low- 
nesillf™_/™itched sounds, such as those from the explosions of a 
psoline motor, feature the device. 
Ch A PATENT on a system of transmitting photos over wires 
scosselmy dots-and-dashes has been granted. Unlike the standard 
coarchqmgmethod of transmitting photos, the new system breaks a 
0 pr picture up into dots of various shades of gray and black, 
metgiqmend converts the various shades into electrical impulses 


7ingrtich are turned into dots-and-dashes for ordinary tele- 
lly qgeephic transmission. Siemens and Halske, German en- 

corporation, have been assigned the patent by 
diannes Herrmann, of Berlin-Siemensstadt, its inventor. 
eegraphie photo systems in use to-day send the elec- 
ical impulses into which a picture is broken up directly 
ver the wires instead of converting them into dots and 
lashes first, as does the new method. 
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reported new object in the constellation Scutum, 
is remescovered October 7 by Dr. A. A. Wachmann, of the 
dere Hamburg Observatory, is found to be the asteroid Gany- 
whem’ by astronomers at Harvard University. Studies of 
d ie” *Stronomical photograph, made October 8 by L. E. 
‘inningham, of the observatory staff, show that Ganymed 
sin the exaet position of the body reported by Dr. Wach- 
mann. Reports of new bodies which later are found to 
¢ asteroids are common, the 1,500 asteroids closely re- 


th 
; enbling stars. So annoying are these confusions that 
a the asteroids have been dubbed ‘‘the vermin of space’’ 
ly astronomers. 
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RADICALLY new types of optical glass can be expected 
in the near future, Dr. E. D. Tillyer, of the American 
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Optical Company predicted, speaking before the Optical 
Society of America at Lake Placid Club. ‘‘ Twenty years 
ago,’’ said Dr. Tillyer, ‘‘there was only one commercial 
welding glass made that kept out more than 75 per cent. 
of the dangerous infra-red and ultra-violet light rays 
created by the welding are. To-day, welding glasses of 
the same darkness keep out more than 99.99 per cent. of 
the dangerous rays. We are just at the beginning of a 
new era in the design of optical instruments because of 
new glass now undergoing laboratory development.’’ 


Fatt forest colors now to be seen on Virginia hills 
adorned the other side of the continent thirty or forty 
million years ago. Persimmons and huckleberries, tulip 
trees and sycamores, walnuts and hickories were at home 
in Oregon, Washington and Idaho during the middle 
days of the Age of Mammals, or Miocene times, it has 
been shown in studies made by Dr. Roland W. Brown, of 
the U. S. Geological Survey, on plant fossils in the Smith- 
sonian Institution collections. Forests of wholly different 
types are found in the Northwest now. The change, Dr. 
Brown believes, has been brought about largely by slow 
alterations in the North American climate. 


FLEAS have been common throughout the northeastern 
part of the United States this fall, reports to the Bureau 
of Entomoolgy and Plant Quarantine indicates. Ento- 
mologists have been writing in from Maine to North Caro- 
lina, and as far west as Nebraska, telling of unusual 
numbers of fleas. Reports of poison-bristled caterpillars 
have also been coming in. Cases of saddleback caterpil- 
lars poisoning to human skin have been observed in sev- 
eral states, in the Midwest and South. The much more 
painful contact of the puss caterpillar was reported by 
three persons in Mississippi. 


A WOODED paradise of 70,000,000 years ago has been 
explored by scientists and is described in a recent Smith- 
sonian Institution report. The great forest, now repre- 
sented only by fossil remains of plants and animals, 
existed just east of the Crazy Mountains in central Mon- 
tana, near the beginning of the Age of Mammals. Col- 
lections were made there over a period of nearly thirty 
years, successively by three paleontologists: Albert C. 
Silberling, of the U. 8. Geological Survey; the late Dr. 
James W. Gidley, of the U. S. National Museum, and Dr. 
George Gaylord Simpson, of the American Museum of 
Natural History, who completed the work and prepared 
the results for publication. Leading citizens of this lost 
world of the treetops were the most primitive members of 
the primate family, the earliest ancestors of the apes, 
known as the lemuroids and tarsioids. The only fossil 
remains of these creatures are teeth and an occasional 
jawbone. The scarcity of their fossils is possibly due 
to the animals having been eaten by crocodiles; only very 
hard objects, like teeth, could resist their terrific digestive 
mills. The remains are so fragmentary that the scien- 
tists have no definite idea what the animals looked like. 
Other inhabitants included shrews, an order of animals 
still living, and a long-extinect group known as the multi- 
tuberculates. 
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ORIGINAL! GRUEBLER' STAINS 
STAINS 
ORIGINAL GIEMSA STAINS 


Standardized stains for Bacteriology, and 
Microscopy of uniform composition and 
staining strength, for: 

1. Histological Technique 


2. Bacterial Staining and the usual 
Differentiating Culture Media 


3. Vital Staining 
New Stain Combinations for Simultaneous 
Multiple Staining. 


Inst sent on request 


New York Board of Trade Dinner—Waldor}-Astoria, 
November 9th. 


Pfalt tz, @ Bauer, Inc. 


NEW YORK 


EMPIRE STATE BUILDING, 


Direct Reading 


HELLIGE DUBOSCO 
COLORIMETER 


Now made by 
HELLIGE 
in the U. S. A. 


Unsurpassed in convenience, precision, and 
accuracy. ... Reading to 1/10 mm without 
vernier. . . . Special, plungers adapt it for 
100 mm liquid depth. . . . Special cups and 
plungers convert it for micro tests. .. . Ex- 
cellent workmanship throughout. 


Bulletin describing this 
and 5 other models on request 
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above the average” 


| Hill, Overholts and Popp—Botany 


By J. Ben Hu, LEE O. OverHOLTs and Henry W. Popp, Pennsylvania State College. 
McGraw-Hill Publications in the Botanical Sciences. 675 pages, $4.00 


Seventy-five colleges and universities have already adopted this successful textbook—ample proof 
that more and more teachers are agreeing with Professor John Davidson’s opinion of the book— 
“far above the average.’’ Of the institutions which have adopted Botany, the following partial 
list is representative : 


Duke University University of Montana Temple University 
Emory University University of North Carolina Tulane University 
George Washington University University of Notre Dame Utah State College 
University of Idaho Pennsylvania State College Vanderbilt University 
Indiana University University of Pennsylvania Vassar College 


“... looks very interesting, so much so that I shall use it next semester. The illustrations, especially the excellent 


photographs, are unusually good.’’ 
PROFESSOR WILLIAM SEIFRIZ, University of Pennsylvania 


“It seems far above the average book used as a college botany, and I shall have no hesitation in including it in the 


mm list of books recommended for some of our classes.’’ 
PROFESSOR JOHN DAVIDSON, University of British Columbia 


Heald—Introduction to Plant Pathology 


By FrepErtcK Derorest HEALD, State College of Washington. McGraw-Hill Publications 
in the Agricultural Sciences. 556 pages, $4.00 


This important new book has been written in response to a demand from teaching plant pathologists 
for a somewhat briefer treatment of the subject than is presented in the author’s well-known Manual | 
of Plant Diseases. The present volume is not, however, an abridgment of the more complete manual, 
but involves much added material and an entirely different order of presentation. A feature of the 
book is the discussion of the relation of plant diseases to human affairs. 


Hil/—Economic Botany. A Textbook of Useful Plants and 
Plant Products 


By Apert F. Hinz, Research Assistant in Economie Botany, Harvard University. 
McGraw-Hill Publications in the Botanical Sciences. 592 pages, $4.00 


Presents a clear, simple, and interesting discussion of the more important useful plants and plant 
products of the world from the standpoint of their history, cultivation, preparation, and utilization, 
with a view to emphasizing the influence which plants have had on history and civilization, and their 
Importanee in the everyday life of mankind. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


DROPPING LIQUIDS 

ProFressor E, A. Hauser, and Drs. H. E. Edgerton and 
W. B. Tucker, of the Massachusetts Institute of Tech- 
nology, in making 800 silhouetted photographs of a drop 
of water growing at the end of a tiny tube and finally 
breaking off to fall with a soft plash, are probing deeply 
into the mechanics of dripping water. They are showing 
exactly how the drop of water forms, and why a drop 
of water tends to become a sphere. Water drops tend 
toward a sort of ‘‘ best size.’’ When water was dripped 
from brass tubes whose diameter was less than half a 
centimeter (about a fifth of an inch), the hanging drop 
was larger than the diameter of the tube. When the tube 
was made larger, the size of the drop decreased. 

Small drops are clean drops, that is, they come off 
cleanly, one at a time. But large drops have a ‘‘neck’’ 
between the drop and the end of the tube. And the larger 
the tube and drop, the more pieces the neck breaks into 
in falling. 

It has long been known that dissolving various sub- 
stances in water changes its surface tension. It has also 
been known in a relatively vague way what changes took 
place when particular amounts of a substance were added. 
But Professor Hauser and his associates, by examining 
with their camera the shapes and sizes of drops of these 
liquids have found out definite things about surface 
tension. 

A viscous or thick liquid, such as the grease that goes 
into an automobile’s springs, doesn’t behave at all like 
a liquid. Such liquids have a marked ability to form 
threads. Their photographs showed that when glycerine, 
a liquid used among other things as an anti-freeze, drops 
from the end of a tube, a tough neck was formed and that 
many drops ‘‘remained joined by practically invisible 
threads.’’ 

Cautiously they say that the ability of viscous liquids 
to form threads may throw new light on the actual nature 
of visccsity—an important matter in’a world that uses 
immense quantities of lubricants. From earlier knowl- 
edge of how lubricants work has come better and cheaper 
lubricants; from further study of the new results will 
come something even better. 

Their studies, reported recently before a meeting of 
colloidal chemists, are not the only ones dependent on 
high-speed cameras. For in special cameras the scientist 
has a remarkably powerful tool: he can, just as these 
three did, take pictures in a hurry to examine at 
leisure.—LEONARD H. ENGEL. 


LIQUEFACTION OF GASES 


GASES like hydrogen, nitrogen, oxygen and air can be 
liquefied more quickly by making them whistle, according 
to a patent granted to Dr. Chester W. Rice, of the General 
Electric Company, Schenectady, N. Y. 

The rate at which a gas can be liquefied depends on 
how fast heat energy can be removed from it. The faster 
the extraction of energy, the faster the gas is cooled and 
becomes liquid. Dr. Rice has discovered that he can 


.it whistle; in other words, he transforms some of 4 
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remove energy from the gas to be liquefied by makiy 


energy of the gas into sound energy. As the gas merjj 
whistles away it becomes cooler and cooler until it tun 
to liquid. 

When this ‘‘ whistle’’ feature of cooling gases is hood 
up with the conventional method of liquefying gases, tj 
net result is liquid gas at a faster rate than heretofy 
possible. 

Dr. Rice’s apparatus works this way: The gas to } 
liquefied—air, for example—is compressed to a pry 
sure of 3,000 pounds per square inch. The heat thy 
‘*squeezed’’ out of the air is absorbed by ice, while ty 
compressed, preliminarily cooled air passes down throug 
a series of coiled pipes into the liquefying chambe 
Here it is allowed to expand through a small openiy 
or throttle valve, down to atmospheric pressure or ¢ 
about 15 pounds per square inch. In so expanding t\ 
gas’ temperature is lowered. The air expanding from tj 
valve blows through a whistle in the liquefying chamba 
thus further extracting heat energy from the air by eu 
verting it into sound energy. A marked cooling effe 
results. ; 

Now the cooled air is fed back over the coil pipes cu 
taining the compressed air, thus cooling it. The coola 
compressed air upon expanding through the throttle valvy 
and whistling through the whistle, drops to a still lowe 
temperature than did the first portion. Thus, the effed 
becomes cumulative and the temperature of the expani 
ing and whistling air becomes lower and lower until i 
is so cold that it liquefies. 

Now if the noise or sound made by the whistling ga 
were permitted to remain in the liquefying chamber i 
would be re-converted into heat which would reheat th 
gas. Hence, to avoid the loss of the cooling effect pro 
duced by whistling the gas, Dr. Rice has built his appv 
ratus with special ducts. These conduct the sound pre 
duced by the whistle out of the liquefying chamber inti 
a distant chamber filled with sound absorbing materi: 
which converts the sound into heat energy. This heal 
is removed by cold water flowing through cooling coil 
arranged within the sound absorbing material. 

The gas cooling whistle is adjustable so that it cal 
be set at a pitch that will convert the greatest amount 0 
heat energy of the gas into sound energy. This it 
genious apparatus gives a ‘continuous supply of liquil 
gas at a faster rate than previously possible. 


A THEORY OF THE CAUSE OF CANCER 


CANCER occurs because cells of the body which wer 
never meant to be parents of new cells suddenly begil 
to have large numbers of offspring. The reason they (0 
this is because of a change in their hereditary make-u}: 
This is the explanation which Dr. J. P. Lockhart-Mum 
mery, of London, presented as his theory of the cause o 
cancer at the recent meeting of the American College 0 
Surgeons in Chicago. 

The theory, as Dr. Lockhart-Mummery pointed 0! 
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Advanced subscriptions now being received at a 
reduced prepublication price 


FOUNDATIONS THE 
UNITY SCIENCE 


Two Introductory Volumes to the 
International Encyclopedia of Unified Science 


The Committee of Organization invites your advance subscription to the first two volumes of 
the INTERNATIONAL ENCYCLOPEDIA OF UNIFIED SCIENCE. These two volumes 
—entitled Foundations of the Unity of Science—planned to be published in pamphlet form, 
constitute a complete and independent work, and subscription to them involves no commitment 
to subseribe to the Encyclopedia as a whole. The two volumes will be composed of twenty 
pamphlets of approximately seventy pages each, giving introductory accounts of all the main 
fields to be covered by the Encyclopedia. It is planned to issue the pamphlets at intervals 
between January, 1938, and August, 1939. The series is available to advance subscribers for 
$15.00. Payment of total sum may be made either on the receipt of the first pamphlet or in 
three instalments of $5.00 each on the receipt of the first, seventh, and fourteenth pamphlets. 


The price will be considerably higher after the list of advance subscriptions is closed. 


It is understood that publication of ‘‘ Foundations of the Unity of Sctence’’ 
will be undertaken if and when, in the opinion of the publisher, a sufficient 
number of subscriptions have been secured to defer cost of publication. 


The contents of the two volumes will be substantially as follows : 


Volume | 8. Biology—Felix Mainx (Prague) 14. General Linguistics—Manue! J. An- 
9. Formal Biology—Joseph H. Woodger drade (Chicago) 
1. The Unity of Science—Neurath, Car- (London) 15. History of Science—Federigo Enri- 
nap, Morris 10. Theory of Behavior—Egon Brunswik ques (Rome) 
2. Theory of Signs—Charles W. Morris (Vienna, Berkeley) and Arne Ness’ 16. History of Logic—Jan Lukasiewicz 
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3. Mathematics and Logic—Rudolf Car- 17. From Rationalism a Priori to Em- 
nap (Chicago) Volume ll piricism—Louis Rougier (Besancon 
4. Procedure of Empirical Science— and Cairo) 
Victor F, Lenzen (Berkeley) 1l. Social Science—Otto Neurath (The 18. Problems of Empiricism—Walter Du- 
5. Probability —— Ernest Nagel (New Hague) bislav (Prague) 
York City) 12. Empirical Axiology—-John Dewey 19. Logical Empiricism—Joergen Joer- 
6. Physics—Philipp Frank (Prague) (New York City) gensen (Copenhagen) 
7. Cosmology—E. Finlay Freundlich 13. Sociology of Science—Louis Wirth 20. Bibliography—Neurath, Joergensen, 


(Istanbul) 


(Chicago) 


Carl G. Hempel (Brussels) 


Subscriptions in Great Britain and Ireland should be sent to Cambridge University Press, 
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does not seem to help to solve the problem of how to 
prevent or cure cancer. But in the past when the cause 
of a disease was discovered it generally led to the dis- 
covery of some means of prevention or cure. The same 
may prove to be true in the case of cancer. At ali events, 
the key to the problem of what causes cancer has been 
found, he believes, in the science of genetics. 

Two kinds of cells in the body are recognized, germ 
cells, which have nothing to do with disease germs, but 
are the cells that are involved in reproduction and carry 
hereditary characteristics from one generation to the 
next and somatic cells which do not have numerous prog- 
eny. When a somatic cell dies it is replaced by another 
single cell. 

Sometimes, apparently, the hereditary factors, or genes, 
get mixed. Genes are better known as carriers of traits 
such as the color of eyes or the shape of noses. They 
also carry all the other features which make a particular 
individual—either a person or the innumerable tiny cells 
which make up his body—one sort of person or cell in- 
stead of another. When cancer develops, according to 
Dr. Lockhart-Mummery’s theory, it is because there was 
a biologie change in the genes of somatic cells which en- 
dowed them with the power of having offspring. This 
change is called a mutation and is not reversible. 

Experimental proof for this theory can not be given at 
present, Dr. Lockhart-Mummery said, because genes ‘‘ are 
and always must remain invisible to the human eye and 
gene mutation can not ever be visible.’’ His theory rests 
instead on the way it explains logically the known facts 
about cancer and fits in with other findings, such as those 
of Dr. Maud Slye on the genetic factors in mouse cancers. 


A POISONOUS ELIXIR OF SULFANILAMID 


Foop and Drug Administration agents are seizing stocks 
of the so-called elixir of sulfanilamid, wherever they can 
find them, while five new deaths from the same prepara- 
tion were reported from East St. Louis, in addition to the 
nine in Tulsa, Okla., where the trouble first broke out. 

Due to weaknesses in the existing Food and Drug Law, 
action can not be taken on the grounds of the alleged 
harmfulness of the compound, but a loophole was pro- 
vided by the manufacturer, who labeled his product an 
‘‘elixir.’’? Sinee the drug was dissolved in diethylene 
glycol, which is not technically entitled to figure as a 
solvent when the product is labeled an elixir, the prepara- 
tion could be legally condemned as a misbranded article. 
On this accidental technicality the Food and Drug Ad- 
ministration has been able to proceed. Warnings have 
been sent to Canada also, since some of the drug may 
have been exported. : 

Government chemists and biologists are making an 
intensive study of the properties of sulfanilamid, to dis- 
cover whether it is really the harmful agent. The cases 
are still very puzzling because this chemical has been 
used successfully in the treatment of tens of thousands 
of infection cases, with no deaths until those of the luck- 
less 14 self-medicating patients during the past few 
days. Food and Drug Administration officers deplore 
the possibility, under existing legislation, for pharma- 
ceutical companies and retail druggists to sell over the 
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counter to laymen powerful drugs that are apt to be yw, 
dangerous unless used under a physician’s directions, | 


CAMOUFLAGED INSECTICIDES 
CAMOUFLAGED insecticides are the latest developmey 
in the battle against crop-destroying insects, According (i 
a patent granted to Mayne R. Coe, of the U. 8. Depay, 
ment of Agriculture. 
Blending with the color of the plants on which the 
are sprayed, such insecticides—just as camouflaging cou &§ 
ceals tanks, guns and battleships in war time from , 
enemy—are invisible to attacking hordes of insects, 
Inventor Coe’s patent is for an insecticide, such q 
nicotine dust, pyrethrum powder and rotenone, the inj 
vidual particles of which are covered with a thin film q 
pigment or dye. Chlorophyll green, the pigment whic 
gives leaves their color, is the camouflaging ‘‘ paint.’’ 
Primarily, Mr. Coe’s invention is concerned with pre 
serving the killing power of insect poisons. Nicotine 
pyrethrum and rotenone are effective bug killers imne 
diately after spraying, but lose most of their death-dey) 
ing power after a few hours of exposure to sunlight. On) 
certain rays are responsible, however. Mr. Coe’s pater 
covers means for shielding out the rays that are harmfij 
to the insecticide. 
Enclosing each particle of the spray does the trick, 
the patent papers state. The protective screen i 
‘*painted on’’ by mixing the insecticide in a water solu 
tion of gelatine or glucose and the chlorophyll dye. The 
mixture is then sprayed on the plants, the gelatin acti 
as a glue to make the camouflaged insecticide particls 
stick to the plant. 


THE DEATH RATE OF PATENTS 
INABILITY to make their patents pay would cause tle 
death of half of America’s 720,000 patents now in fore 
if patent owners were compelled to pay a tax to kee 
them alive. 
This is the verdict of what is probably the first study 
of the ‘‘death rate’’ of patents ever made. The study, 
carried out by U. S. Patent Examiner P. J. Federico, i 
reported in the current issue of the Journal of the Pater! 
Office Society. 
Approximately $2,000,000 in taxes could be collected 
if patents were taxed to keep them in force throughot 
the 17-year period for which they were granted. Tit 
additional revenue would enable the patent office to rr 
duce its fees for a new patent from sixty to twell) 
dollars. 
But the taxes, on the basis of what has happened 1! 
Great Britain and Germany, would cause the death 0! 
half of the patents issued before their seventeen yeal! 
of life expired. A variety of reasons would lay behitl 
the action of the owners of 360,000 patents in allowilf 
them to die. But they can all be summed up in ot 
phrase: trials of a few years would convince their owne! 
that those 360,000 patents won’t pay. 
While the article is careful to point out that this pi 
ture is derived from calculations based on assumptiol 
yet it is as close to a ‘‘scientifie guess’’ as probably ¢i! 
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pe made. For back of it is a careful statistical analysis 
of the death rate of patents in England and Germany. 

These countries, like other large countries in the world 
except the United States and Canada, require owners of 
patents to pay taxes at regular intervals to keep the 
patent from lapsing. 

In England while a patent is granted for a term of 16 
years, beginning with the fifth year the owner must pay 
a tax of five pounds (about $25), else the patent dies 
and he loses all rights under it. The taxes increase every 
year thereafter, so that to, keep the patent alive through- 
out the full 16 years requires about $630 in taxes. In 
Germany, fees total more than $2,000. 

Studying the survival of patents in these two countries 
as affected by taxes, Mr. Federico found that the death 
rates coincided. This is amazing when it is considered 
that these patents were granted under different systems, 
that in Germany taxes begin earlier, are heavier and 
increase at a more rapid rate than in England. 

In fact when charted, the death rates follow the same 
curve which can be expressed by an exact mathematical 
equation. 

Of 255,992 patents granted in England over a 21-year 


| period (1884-1904), 172,750 (68.5 per cent.) were per- 


mitted to die by owners failing to pay the first tax due 
on the fifth year of their term. Only 11,081, or 4.3 per 
cent., paid taxes and ‘‘lived’’ for the whole term they 
were granted. However, during more recent times (the 
period 1920-1935) a greater proportion paid annual taxes. 
Some 54 per cent. paid the first tax and 4.6 per cent. the 
last. In Germany the proportion follows the same pat- 
tern. 

Proposals for taxing patents in this country have come 
up several times before Congress in the past. Latest sug- 
gestion has come from the President’s Advisory Board, 
which recommended a system of annual taxes. 

The main objectives back of the proposal are: 

1. Such taxes would get out of the way ‘‘dead wood’’ 
patents—those of no value, which do not produce any 
revenue for their owners, yet may keep other inventors 
from stepping in and developing the field. 2. Such taxes 
would permit reducing the inventor’s burden by reduc- 
tion of the $60 fee now paid to Uncle Sam on filing the 
application and getting the patent. 


ITEMS 

Kupzu, more familiarly known through the South as 
‘porch vine,’’ has been put to work to literally ‘‘rope 
down’’ the soil against erosion. Soil conservation ex- 
perts, of the Department of Agriculture, report that 
‘porch vine’’ forms an ideal soil binder, for it rapidly 
produces a dense growth whose runners bind the topsoil 
in place, thus stopping the inroads of the weather on the 
countryside. Runners 60 to 70 feet long, with new roots 
every few feet at the nodes, characterize the vine, which 
is also a legume, thus serving to fertilize the soil at the 
same time. 


THE supervoltage x-rays used in treating deep-seated 
cancers ean be accurately standardized for the first time, 
the U. 8. Bureau of Standards has announced. Measure- 
ments up to 400,000 volts have been made for such stan- 
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dardization by two scientists of the bureau’s staff, Dr. 
Lauriston 8. Taylor and George Singer. The significance 
of the work is that it takes the ‘‘chance’’ out of pre- 
vious work in the field of high-voltage x-ray therapy. 
Previous experimenters have used 400,000 volt x-ray with- 
out knowing, truly, what dosage they were administering. 
They obtained different results with the higher voltage 
rays but were unable to know whether the effect was due 
to the characteristics of the more piercing radiation or 
to inequalities in x-ray dosage. The new Bureau of Stan- 
dards work permits dosages of radiation up to 400,000 
volts to be known accurately for the first time. Pre- 
viously 275,000 volts was ‘‘tops’’ for such calibration 
work. 


ULTRA-VIOLET rays are responsible for radio troubles 
as well as for sunburn. Contrariwise, they are respon- 
sible for our having radio at all, as they are for the more 
moderate effects on the skin. The sun’s effects on the 
earth’s outer atmosphere have been the subject of in- 
tensive research by workers of the Carnegie Institution 
of Washington. Dr. A. G. McNish, of the Department 
of Terrestrial Magnetism, reports that solar radiation, 
especially in the ultra-violet region, produces three layers 
of electrically charged particles far out in the fringes of 
the atmosphere, in what is known as the ionosphere. The 
lowermost of these layers is about 60 miles up, the upper- 
most is three times that far away. Each of these layers 
serves as a reflector to radio waves, bending them back 
toward the earth. Without them there could be no long- 
distance radio transmission; the waves would simply fly 
off into outer space. But when the radio roof is bom- 
barded by unusually heavy bursts of ultra-violet, every- 
thing goes wrong and radio is blanketed out. These 
bursts, usually of very short duration, occur when ex- 
plosive disturbances take place on the sun, usually during 
times when sun-spots are unusually numerous. 


A DISPATCH from I. Papanin, leader of the Soviet North 
Pole Expedition states, ‘‘ Depending on the authority of 
Nansen, many experts in their articles point to the 
absence of life in the Arctic Ocean. Our drift from the 
Pole to the 85th parallel lay, it would seem, along waste 
places absolutely devoid of life. We have, however, 
witnessed most interesting phenomena. When, on the 
day after we landed at the Pole, we heard the chirruping 
of a bird, we did not believe our own ears. Then we saw 
the bird. We immediately assumed that the ‘bird had 
been brought on one of the airplanes. However, later, 
other birds of different species appeared here also. 
Shirshov (the hydrobiologist) always gets a rich catch at 
various depths—consisting of medusa and all kinds of 
crustacea. In the open water not covered by ice we have 
often observed the consumers of this small life—sea hares 
and seals. We wanted to photograph a sea hare with 
our cinema camera but it proved to be too cautious. Once 
I succeeded in shooting a seal but unfortunately the 
current drew it down under the ice. We have no doubt 
that we shall have fresh meat in our kitchen. Finally, 
the terror of all animals—the white bear. Peary, return- 
ing from the Pole, saw bear tracks at the 86th parallel. 
At the 88th parallel, we were visited by three bears.’’ 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PLANT ENGINEERING 


‘* PLANT ENGINEERING’’ as an important aid to enter- 
prising horticulturists was forecast by Dr. Frits W. Went, 
of the California Institute of Technology, who spoke 
recently at Los Angeles. 

The speaker’s play on words does not refer to mechan- 
ical engineering in the common sense, however. The 
plant physiologist meant literally what he said, viz., the 
constructive engineering of living plants, with the aim 
of producing more satisfactory crops. Nominally this 
may mean the making of big plants where only little ones 
have hitherto grown; but actually by indirect reaction 
the plan may bring improvement in quality as well. 

The time-honored methods of improving on forms of 
vegetation, such as seed selection and hybridization, have 
well-known limitations. The plant breeder often produces 
trees with superb quality of fruit, but with poor yield, 
poor resistance to pests, disease or harsh climate, and 
worst of all, dwarf growth habits. At this point Dr. 
Went proposes to use growth hormones, which are potent 
organic chemical compounds that may happen to be miss- 
ing in the case at hand. He considers it not impossible 
that a vegetable dwarf of choice quality may be led to 
develop to unprecedented size. If hormone treatment 
can be made to solve the problem of size and rate of 
growth, then much greater freedom is allowed to the 
expert in pollination and hybridization. 

The hormone may be administered in the manner of 
either soluble chemical fertilizer or spray, or by soaking 
parts of plants or seeds. Unlike fertilizers, the hormones 
are applied only in extremely dilute form. For example, 
the rare chemical indoleacetic acid, which has. exhibited 
high hormone potency, may be mixed with as much as ten 
thousand parts of water for use in soaking cuttings which 
one wishes to root rapidly and vigorously. 

Hormone application has reference to certain cases 
where it is not practical to propagate a plant from seed. 
Such varieties are of course commonly grafted or budded 
upon robust seedling plants. Unfortunately the graft 
junction often seems to constitute at least a partial bar- 
rier to growth hormones which should be passing regu- 
larly from root to tree-top. As a result many grafted 
plants are somewhat dwarfed. Artificial application of 
hormones thus provides the remedy, assuring adequate 
growth. 


LUEBECK RESTORATIONS OF ANCIENT 
HOUSES 

HousEs in which our ancestors lived at the time of 
Christ, and 2,000 years before then, are shown restored 
in full size and original condition at a new open-air mu- 
seum in the North German city of Luebeck. They may be 
considered ancestral homes of Englishmen as well as of 
Continental Germanic-speaking peoples, for the tribes that 
colonized Britain and gave rise to what we call the Anglo- 
Saxon culture started from this part of the European 
mainland, 


The two houses stand a little distance from each other 
in the park, each an exact restoration in architecture 
building materials and interior furnishings, according 
to the best information scientists have been able to obtain, 

The restoration of the older of the two houses, shoy. 
ing a New Stone Age farmstead of about 2000 B. ¢., is q 
rectangular building with a steeply pitched roof of thatch, 
The ridgepole of the roof is supported on two stout up- 
right posts and projects at either end. 

The framework of the house is of stout, rough, u.- 
squared timbers, and the spaces between are filled in with 
panels of ‘‘ wattle-and-daub,’’ that is, coarse wicker work 
plastered with clay. The windows are square, and quite 
small. 

Within, there is a central hearth of stones, with a hole 
in the roof to let the smoke escape. There is no chimney. 
Shelves against the wall and strings from the beams sup. 
port the cooking and table utensils—well-shaped and 
neatly decorated pottery vessels of assorted shapes and 
sizes. The man’s weapons—bow and stone-tipped arrows, 
spear and stone war ax—lean against one of the wooden 
supporting posts. 

In a second room to the rear are stored supplies and a 
stone handmill for grinding the grain. 

The second house, dated about the beginning of the 
Christian era, shows a considerable advance over the 
earlier type, yet reveals also its evolutionary connection 
with it. It is still rectangular with a straw-thatched, 
steep-pitched roof, but it is larger and is built entirely of 
logs. Indeed, it resembles rather strongly the log cabins 
of pioneer America. It is surrounded by a fence with 
posts set firmly in the ground and woven together with 
a lattice of stout branches. 

Within, the arrangements and furnishings show vividly 
the advantages gained by the introduction of iron tools. 
The inner sides of the logs are squared off, and the sup- 
porting posts are also squared. There are benches and 4 
table of good smooth boards, not only well fitted but 
artistically carved. 

The central open fireplace still lacks a chimney, although 
there is a kind of flue supported on the rafters, that helps 
to lead the smoke toward the smokehole in the roof. Over 
the fire a big bronze kettle is suspended on iron chains. 

The same building was occupied by bot the family 
and their farm animals, as many of the older farmhouses 
in Europe are to-day. In those earlier times, this was 
necessary for the protection of livestock from wild beasts 
and human foes. The central hearth provides the separat: 
ing zone; at one end the stalls, at the other the living 
quarters for the family. In the more recent farmhouses, 
as in Lower Saxony, walls separate living quarters from 
stable, but in this ancient dwelling the busy housewife 
tending her fire could keep an eye on how things were 
going throughout the establishment. 

In the living quarters the shelves and other furniture 
are more numerous than in the Neolithic house, but most 
of the table and kitchen ware (with the exception of the 
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PANCRO 


A NEW CHAPTER IN 
REFLECTIVITY 


Pancro mirrors are made by the deposition of an 


aluminum alloy in an eeepereston chamber employin 
a high vacuum. The trade name “Pancro” is derive 


from its panchromatic property of reflecting all col- 
ors in their true values. , The alloy and process were 
developed by an eminent physicist and both are fully 


patented. 

Pancro is the most efficient reflecting surface known 
because of these properties: highest known Reflection 
Coefficients, including the ultra-violet region; prac- 
tically Untarnishable, as will not combine with sul- 


furs; most Durable of the surfacing-metals, therefore 


ideal as an unprotected first surface. 
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improved performances. 
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eter, ophthalmic, ete., mirrors; semi- -transparent 
(beam-splitter) mirrors for color cameras, etc.; pro- 
jector and light reflectors of all types; and all re- 
flecting surfaces—‘“first” or “second.” 

Pancro is now obtainable at prices comparable to 
other quality mirrors which do not have the com- 
bined advantages of Pancro. 

If you are interested in reflection of higher efficiency, 
we invite you to investigate Pancro. 

Descriptive literature, prices and complete informa- 
tion will be sent by addressing— 


PANCRO MIRRORS, INC. 
Dept. S 31 Glendale, Calif. 
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big bronze kettle) are still of pottery and much the same 
in pattern as those of 2000 years earlier—-as indeed a 
great deal of pottery is to-day. A notable feature is a 
stone quern or hand-mill for grinding grain. 

—FRANK THONE. 


THE RUSSIAN NORTH POLE EXPEDITION 


THE following description of daily routine at the North 
Pole Station by Ernst Krenkel, radio operator, was re- 
ceived via radio to Moscow, and with the cooperation of 
Tass, the Soviet Telegraphic Agency. 


Different hours have been fixed for every one of us for 
scientific observations and work during the twenty-four 
hours of the day. We therefore sleep at different hours. 
We come together only at dinner time, about three o’clock 
in the afternoon. I am the permanent night watchman 
from midnight to six o’clock in the morning. At ten 
minutes to six I wake Fedorov to get up for his first morn- 
ing meteorological observations. He soon starts drafting 
his routine weather reports, kneeling before his instru- 
ments. At 6:15 a.m. Rudolf Island demands a weather 
report. The switches of the radio transmitter click as 
usual and it hums evenly. 

Meanwhile Fedorov has already boiled tea. We drink 
tea in the living tent, otherwise the frost makes the butter, 
caviar and cheese inedible. Sometimes the morning tea 
is interrupted to check the chronometers or by a sudden 
appearance of the sun, which demands immediate astro- 
nomical observations. After breakfast Fedorov retires 
to his ice ‘‘study’’ or remains in the tent and plunges 
into his note-books, reference books and charts and be- 
comes absorbed in calculations. About 9 A.M. Papanin 
and Shirshov get up. Fuel, stores, lamps and all other 
details in the life of the camp form the scope of Papanin’s 
untiring activities. 

Shirshov spends whole days in his tent over the ice-hole. 
All smeared with grease, with hands blue from contact 
with the ice-cold water, he is accumulating most interest- 
ing material. 

It is very hard to warm up frozen porridge and soup so 
that nothing is burned. Two principal demands are made 
of food: hotter and with the least expenditure of kero- 
sene. After dinner we have an hour’s rest and then we 
continue our work. It is very cozy in our place at our 
evening meal, at about 10 P.M. Fedorov is already asleep 
and only three of us drink tea. The principal subjects of 
our conversation are Spain, China, Moscow. Every one 
has a radio head-phone on. At 11:30 P.M. we regularly 
hear Moscow’s loud and distinct broadcasts. 

I go out to make my meteorological observations. 
Under a clear sky the cold is particularly felt. The 
horizon is covered with a frost haze, there is no wind— 
which means that the night duty will be quiet and the 
question, ‘‘How is the wind?’’ won’t resound from 
Papanin’s sleeping bag. Every hour I inspect the camp, 
I guess in the darkness the familiar heaps of ice-blocks. 
The antenna hangs like a thick rope covered with the 
extraordinarily thick layer of rime. There is a tinkling 
stillness around, now and again one hears ice cracking 
somewhere. It seems as if everything is frozen. But 
the ether roars with music for all tastes, and the revolv- 
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ing meter lowered into the water will evidently again 
show, at five o’clock in the morning, a considerable drif; 
of our ice floe to the south, despite the absence of winj 


THE UNSEALING OF THE ORIGINAL 
BELL PHONOGRAPH 


A voice sounded across fifty-six years when the firs; 
successful phonograph ever built, silent for more thay 
half a century, was played at the Smithsonian Institution, 
Deposited in a sealed box in the vaults of the institutigy 
in 1881, the phonograph was brought out into the ligh 
of day and a record deposited with it was reproduce 
through a modern loudspeaker. 

Descendants of Alexander Graham Bell, ¢co-inventor, 
looked on as the grandfather of all sound recording 
devices now in commercial use was lifted out of the box 
in which it had rested through the years. Though diff. 
cult to understand at first, the voice on that aged wax 
cylinder, ‘‘There are more things in heaven and earth, 
Horatio, than are dreamed of,’’ resounded clearly through 
the Regents Room of the institution. 

Bell and the two co-inventors, Chichester Bell ani 
Charles Sumner Tainter, had placed the ‘‘ graphophone,’’ 
as they called it, and other apparatus in three sealed 
boxes with the institution in anticipation of a court battle 
over priority in the invention of the phonograph. They 
left instructions that it was not to be opened unless in- 
structions were given by two of the three inventors. Both 
Bells are dead now, but 84-year-old Tainter, an invalid at 
San Diego, Calif., ordered the institution to open the 
boxes. The ceremony was once postponed because per- 
mission had not been obtained from all of Bell’s de 
scendants. 

Sealed in a metal-covered wooden case half the size of 
an orange crate, the ‘‘graphophone’’ was packed in wit! 
a rubber speaking tube for making records and the ele¢ 
trotype matrix for an early phonograph record. But tle 
rubber tube had long since hardened and the copper! 
plate long since turned green with age. Two other boxes, 
containing a model of the ‘‘ photophone,’’ the first device 
ever to transmit the human voice without wires and based 
on the same principle as the talking picture to-day, wer 
opened at the same time. The photophone made use 0! 
one of the earliest ‘‘electric eyes’’ to convert a bean | 
of light, controlled by the speaker’s voice, back into | 
sound again. The speaking tube with it, too, was stif 
with years. 

Mrs. David Fairchild and Mrs. Gilbert Grosvenor, bot! 
daughters of inventor Alexander Graham Bell, who 
noted for the invention of the telephone, were with D:. 
C. G. Abbot, director of the Smithsonian Institution, an 
T. H. Beard, research director of the Dictaphone Com 
pany, when Mr. Beard set to work on the case containilg 
the ‘‘graphophone’’ with a serew driver. A few minutes 
of work and the machine was in full view. 

A phonograph recording machine was patented 
Thomas A. Edison four years before, but it was not col 
mercially successful. It used tin foil wrapped around 4 
cylinder instead of the wax cylinder devised by the Bells 
and Tainter. The tinfoil cylinder has passed completely 
out of use, while the wax cylinder is still used for offic 
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dictation machines, discs made of wax and other mate- 
rials for phonographs.—LEONARD H. ENGEL. 


A NEW TREATMENT FOR CANCER 


Drs. TEMPLE Fay and George C. Henny reported to the 
Chicago meeting of the American College of Surgeons that 
‘‘refrigeration’’ of the body to a state of ‘‘semi-hiberna- 
tion’’ is the new method of cancer treatment now being 
tried at Temple University School of Medicine. 

The ‘‘refrigerating’’ is done by special cooling devices 
applied to cancer areas, or by x-ray treatment of pitui- 
tary, thyroid and sex glands. The latter method reduces 
the entire body temperature. The object of the refrigera- 
tion is to induce a temperature unfavorable for the growth 
of young cancer cells, which apparently require the high 
temperatures found in the mouth and internal organs. 
In cases in which the method was used to lower the tem- 
perature of the area of cancer growth, there was ‘‘ definite 
retardation in the growth and decrease in its size in some 
instances. 

The x-ray ‘‘refrigeration’’ method is used in cancer 
cases Where the tumor cells are wide-spread throughout 


} the body. Reporting on this method, the doctors stated: 


‘‘TIn one instance, the tumor cells in the brain, spine and 
bones of the body disappeared and have shown no signs 
of return, during the past nine months. In two others, 
definite improvement has been noted in the size of the 
tumor masses. 

The cases had all been given up as hopeless after all 
regular methods of treatment had failed. Whether the 
improvement will be permanent can not be stated at 
present, but the method is of importance because of the 
new approach to the cancer problem which it gives. Im- 
portant also is the fact that pain was promptly relieved 
following ‘‘refrigeration’’ of the area of cancer involve- 
ment. This alone helped to maintain the patient’s 
strength and morale without the need of narcotics. Re- 
search which led to this new method of treating cancer 
was financed by the International Cancer Research Foun- 
dation, 


ITEMS 

AN increase in deaths from tuberculosis as a late re- 
sult of the economic depression is reported by Dr. Kendall 
Emerson, managing director of the National Tuberculosis 
Association. His report is based on figures submitted 
by the state boards of health. In 1936 there were 70,907 
deaths from tuberculosis in the United States exclusive of 
New Hampshire for which figures are still unavailable. 
In 1935 the total tuberculosis deaths for the country (in- 


! cluding New Hampshire) were 69,471. The 1936 increase 


was anticipated by tuberculosis workers throughout the 
country, and came after a ten-year period of decreasing 
imnual tuberculosis death rates. 


A LOWER death rate for the entire nation during the 
first half of 1937 than during the corresponding period 
of 1936 is reported by the U. S. Public Health Service. 


Not even an influenza epidemic during the first three 


months of this year could check the falling death rate, 
although the death rate would have been even lower if it 
had not been for that epidemic. The death rate for the 
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second quarter of the year was lower than it had been at 
that period for the past three years. Cancer was the 
only disease among the important causes of death that 
showed a rise. Particularly gratifying is the decrease 
in maternal deaths. The maternal mortality was 13 per 
cent. less than that for the corresponding period last 
year. Tuberculosis mortality was lower for the first 
6 months of the year than for the same period in any 
of the 3 preceding years. The birth rate and the infant 
mortality rate showed no change from the 1936 rate. 


OIL is being recovered from Pennsylvania wells that 
have ceased producing profitably under other methods of 
working by a new water-flooding process developed by 
workers at the Pennsylvania State College. Water under 
pressure is forced into oil-bearing rock formations 
through selected wells to sweep the oil out through other 
wells, in the new method of ‘‘reviving’’ non-producing 
bores. Six experts, including Dr. Kurt H. Andresen, 
Dr. Thomas 8. Cooke and H. B. Charmbury, have been 
working successfully on standardization of the method 
for four years. Increasing attention has been paid by 
petroleum engineers the world over to the job of extract- 
ing the last remnants of oil from a pool as increasing 
numbers of fields give out. Blasting, to break up rock 
formations clogging the bottoms of wells, has been suc- 
cessfully developed in this country, while Russian engi- 
neers have used compressed air to achieve the same result. 


ELEVEN of the twelve cosmic ray recorders released on 
balloons this summer by Dr. Robert A. Millikan and Dr. 
H. Victor Neher, of the California Institute of Tech- 
nology, have been returned to the institute. The eleventh 
was found by a Canadian farmer on September 26 while 
he was looking for horses. The instrument was found 
dangling from a tree. The still missing balloon is some- 
where in Canada. Four recording electroscopes were 
sent aloft by means of balloons from Saskatchewan 
Province in Canada and eight from Omaha, Nebr. All 
eight of the balloons sent up from Omaha have already 
been returned. The highest altitude achieved was be- 
tween 83,000 and 84,000 feet, a height gained by one of 
the Omaha balloons. Canadian records that have been 
developed show the maximum altitude reached to be from 
73,000 to 74,000 feet. The eight instruments released in 
Nebraska were recovered within 90 miles of Omaha, while 
the instruments sent up in Canada drifted as far as 180 
miles from the starting point. 


ANOTHER clue to the riddle of how plants, ultimately 
responsible for the world’s food supply, for only plants 
can manufacture food from simple substances, combine 
carbon dioxide and water to form sugar, has been reported 
by Dr. E. D. MeAlister, of the Smithsonian Institution. 
Chlorophyll, the green coloring matter of leaves and also 
the magic chemical which enables plants to manufacture 
food, acts as a single molecule at a time and not in large 
groups. . ‘‘ Looking inside’’ a plant by means of his new 
spectrophotometer, which he invented recently, while the 
plant was ‘‘waking up’’ after being left in the dark for. 
varying periods has enabled him to reach this conclusion. 
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Bacteria free filtration 


JENA Fritted Glass 
Filter Funnels 


These funnels are made with a layer 
of $5 porosity with an average pore 
diameter of 1.5/1000 mm., over a disc 
of $3 porosity. They are being used 
successfully for bacteria free filtration 
Pressure of broths containing Bacteria coli, Buchner 
Filter Bacteria dysenteriae (Shiga), Bac- Funnel 
teria typhosum, Hemophilus influenzae, Proteus vulgaris, 
Vibrio cholerae, and numerous other organisms. 
Pressure Filter Funnels 


Number 9G 5/3 3G65/3 1765/3 256 5/3 
Porosity 5/3 5/3 5/3 5/3 
ee ee 30 mm. 40 mm. 65 mm. 90 mm. 
Height above disc .......... 60mm. 45 mm. 50mm. 85 mm. 
Capacity, COM. 40 30 140 450 

Price $7.00 $4.00 $7.50 $13.50 


Available at all leading laboratory supply dealers. 


OTHER ITEMS ON DISPLAY AT OUR 
BOOTH 221 16th EXPOSITION OF CHEMI- 
CAL INDUSTRIES DEC. 6-11 


FISH-SCHURMAN CORPORATION 
250 East 43rd Street, New York City 
U. S. Agents, Jena Glass Works, Schott & Gen. 


FOR SALE 


At a bargain 
Complete bound file of the 


JOURNAL OF BIOLOGICAL CHEMISTRY 


in excellent condition. 
Volumes 1—119 
with bound cumulative indexes 


Address: 


Mrs. Stanley R. Benedict 
247 West 72nd St. 
New York City 


We carry many sizes of aquariums ji; 
stock and manufacture any kind of metal 
and glass combinations which are water- 


proof for any desired purpose. We supply 
aquatics many varieties of fancy fish and 


supplies for biological and scientific use. 


Write for our large catalog illustrated 
in natural colors, free. 


BELDT’S AQUARIUM 
2141 Crescent Ave. 
St. Louis, Mo. 


LaMOTTE-HESTER 
SOIL TESTING OUTFIT 


This outfit designed in cooperation with Dr. Jackson 
B. Hester of the Virginia Truck Experiment Station 
for determining the pH of the soil. The test em- 
ploys the principle of using barium sulfate to obtain 

a clear soil extract. Outfit comes complete with | 
indicator solutions, barium sulfate, test tubes, pi- | 
pettes, color charts and all other necessary material. | 
Price $15.00 F.0.B. Baltimore, Md. | 


LaMOTTE 
CHEMICAL PRODUCTS CO. 
418 Light St., Baltimore, Md. 


—WE DO TRANSLATIONS— 


Technical and Scientific Translations 
from and into all languages 
Chemistry, Physics, Biology, Medicine, Metallurgy, 
Engineering, ete. We do translations of technical 
catalogues, circulars, manuscripts, scientific books. 
Abstracts, Rewrites of technical articles and patents. 
TRANSLATION AND RESEARCH BUREAU 
55 W. 42nd St., New York, N. Y. 


Size & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 
passes $1. upward. Repair work & goods 
guaranteed. 


LORING, OWEGO,N.Y. 


Catalog free, 
Box B. 


4 TYPES OF 
MEYLAN STOP 
WATCHES 
A watch for every purpose 


Ask for FREE folder No. 11 fully illus- 
trating and describing some 40 types 
of stopwatches. No salesmen will call. 


REPAIR { for all kinds of plain and complicated stop- 
SERVICE watches. Send to us for estimates; n0 
charge, no obligation. 


A. R. & J. E. MEYLAN 
“Specialists in timing instruments” 


266 West 40th St., New York City, N. Y. 
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Two Outstanding New Books 


Anderson—PHYSICS FOR TECHNICAL STUDENTS. 
New third edition. 


By WiuuiAM B. ANDERSON, Oregon State College. 793 pages, 6x9, illustrated. $4.00 


This highly successful and widely-used text, for many years a standard in the field, has now 
been completely revised and almost entirely rewritten. The new edition offers a number of note- 
worthy features. The use of solved problems interspersed with the text permits briefer discussion 
and at the same time clearer presentation. The three vectors, length, velocity, and force, are given 


| parallel treatment. Accelerated motion is placed farther on in the course and additional stress is 


placed upon the British engineering system. There are enough problems (over 750) to permit the 


use of alternate sets on alternate years. Most of these problems are either new or revised. 


Among added materials are: new discussion of molecular structure; summaries at the end of 
each chapter ; illustrative problems and solutions following enunciation and discussion of principles ; 
clearer treatment of the gas laws, including several new figures; new physical tables, and table of 
trigonometric functions and numerical table; over 160 figures, including 29 photographs. The 
chapter on Recent Physics contains a considerable amount of new material. 


Physics for Technical Students is also available in two volumes, as follows: Volume I—Me- 
chanics and Heat. 378 pages, $2.50. Volume II—Sound, Electricity and Magnetism, Light. 435 


pages, $2.50. 


Weld—GLOSSARY OF PHYSICS 


Compiled and edited by LE Roy D. WELD, Coe College. With the collaboration of a large 
group of consultant physicists. 262 pages,6x9. $2.50 


The first general glossary of physics covering so wide a scope to be published in the English 
language. The book contains definitions of about 3250 physical terms, including many terms from 
adjacent fields often used in physical literature. The definitions are designed to be clearly compre- 
hensible and accurately concise rather than laboriously detailed. The range extends all the way 
from the fundamentals of physics to the most recently developed areas where are found such terms 
as cyclotron or Majorana interaction. An outstanding feature is the extensive use of references to 
books and periodicals in which the terms are discussed more at length. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SIZE OF THE SUBATOMIC PARTICLE 

THE subatomic particle, discovered a year ago, is be- 
tween 100 and 160 times as massive as the electron. This 
first estimate of the size of the most recent addition to 
the building blocks of the universe is reported in the 
Physical Review by Drs. J. C. Street and E. C. Stevenson, 
of Harvard University. 

One thousand photographs of particle tracks produced 
by the bombardment of matter by cosmic rays were taken 
in order to secure one photograph of the new particle. 
The estimate of the size is based on the shape of the track 
the particle left behind it and on its penetrating power. 

Discovery a year ago of the particle, credited to Dr. 
Carl D. Anderson, of the California Institute of Tech- 
nology, and his associate, Dr. Seth Neddermeyer, ocea- 
sioned a keen rivalry between the California workers and 
their Harvard colleagues. The official announcement of 
its discovery by the Californians last spring was made 
almost simultaneously with a similar announcement from 
Harvard. 

The particle is believed to carry the same negative elec- 
tric charge as an electron, for the two Harvard investi- 
gators made that assumption in proceeding to analyze 
results of their experiments. 

Four Geiger counters—devices for counting atomic dis- 
charges—were lined up in an ingenious experimental 
‘*telescope’’ layout in order to track the new particle. 
The first three counters were used to guarantee that par- 
ticles were coming from only one direction outside the 
apparatus. The last counter served to cut off the observ- 
ing chamber when high energy particles, photographs of 
which were not wanted, passed through the counters. Had 
this last trap not been used 4,000 pictures—instead of 
1,000—would have been necessary in order to obtain the 
one vital atomic portrait for which Drs. Street and Steven- 
son were looking. 


SYMPOSIUM ON BIOPHYSICS AT THE 
UNIVERSITY OF PENNSYLVANIA 

ARTIFICIAL gravity now makes it possible to study the 
physical properties of protoplasm, the life stuff out of 
which all cells in the animal and human body are com- 
posed. Through such studies investigators are coming 
nearer to an understanding of what life is, or rather what 
physical factors and what substances are needed in living 
things to make life possible. At the Symposium on Bio- 
physics, sponsored by the American Institute of Physics 
and held at the University of Pennsylvania, Professor 
E. Newton Harvey, of Princeton University, described 
his experiments with the high-speed whirling centrifuge 
which by centrifugal foree—often called artificial gravity 
—helps to disclose forces acting within the living cell. 
Surface tension, that pulls drops of water and other 
liquids up into a ball, is one force which can be mea- 
sured by the high-speed centrifuge. Spherical cells are 
whirled around the centrifuge until the centrifugal force 
created is large enough to pull them apart. All the while, 


through special types of microscopes, the worker watcha 
for the exact instant of rupture. At the exact instay 
when the cell breaks in two the centrifugal force exactly 
balances the inward surface tension force which normally 
holds the cell together. 


Dr. W. M. STanwey, of the Rockefeller Institute for 
Medical Research at Princeton, N. J., who first showed 
that the mysterious disease-causing viruses are merely 
giant chemical molecules, despite their ability to repro- 
duce and to exhibit the properties of living things, urged 
that the physicists show as much interest in the study 
of such giant molecules as they do in splitting the atom 
in the popular realm of nuclear physics. He laid stress 
on the solution of the mysterious viruses and the conquest 
of the dread diseases they cause; rabies, encephalitis 
(sleeping sickness), poliomyelitis (infantile paralysis), 
yellow fever and the common cold. Other virus diseases 
also include hoof-and-mouth disease, dog distemper, 
measles, certain tumorous growths and several mosaic 
diseases in plants. Dr. Stanley paid tribute to physical 
methods for the first isolation of the first virus—that of 
tobacco mosaic. Only by the tremendous centrifugal 
forces created*in swift-whirling centrifuges was the iso- 
lation possible of the heavy protein molecules, which cause 
the mosaic disease in tobacco plants. The probable molec- 
ular weight of these giant molecules is about 17,000,000. 
For comparison the molecular weight of the element 
oxygen is 32. And even the heaviest element known— 
uranium—has a molecular weight of only about 476. 
Several other virus diseases of plants have been studied 
and in all cases the causative agent appears to be a super- 
heavy molecule having a molecular weight running into 
the millions. Moreover, and especially significant be- 
cause it is a step on the way to the study of viruses caus- 
ing human disease, the use of the ultra-centrifuge of 
Dr. Ralph W. G. Wyckoff has isolated an animal virus 
which causes warts in rabbits. The giant, heavy mole- 
cule of protein isolated in this case had a molecular 
weight of about 20,000,000. Also in the animal field 
of virus research has been the disclosure that the virus 
causing encephalitis in horses is another, but unstable, 
giant protein with a molecular weight of about 25,000,000. 
Dr. Stanley pointed out that ‘‘The remarkable success 
of these two first forays into the animal virus field is a 
wonderful tribute to the effectiveness of the centrifugal 
technique. ’’ 


MEETINGS OF THE AMERICAN 
PETROLEUM INSTITUTE 

THE first ten years of one of the world’s first systematic 
explorations of the chemical nature of petroleum were 
reported by Dr. Frederick D. Rossini, of the National 
Bureau of Standards. Still to a large extent a chemical 
mystery despite its wide-spread and increasing: uses, 
petroleum has been the object of a systematic study 
under a joint research project begun in 1927 by the Bu- 
reau of Standards and the American Petroleum Institute, 
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| The Scientific Aspects 
of Flood Control 


OCCASIONAL PAPER NO. 3 OF THE 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 


| Three outstanding illustrated papers presented at the 
| Rochester meeting of the American Association for the Ad- 
| yancement of Science in cooperation with the Ecological 
| Society of America, by F. A. Silcox, Chief of the U. S. 


| Forest Service, Dr. W. C. Lowdermilk, Associate Chief of 
| the Soil Conservation Service, and Dr. Morris L. Cooke, 
| Chief of the Rural Electrification Administration. 


These three papers present the serious problems arising 
from failure to control flood waters at their source and the 


| soil erosion resulting from this neglect, and the steps that 


arc being taken towards permanent control. Few people of 


| the United States realize the gravity of the situation in re- 


spect to our soil resources or of the steps that we must take 
to conserve them. 


Price 50 cents 


Published by 


THE SCIENCE PRESS 


3941 Grand Central Terminal 
New York, N. Y. 


Lancaster 
Pennsylvania 


The LaMotte-O'Brien 


Aquarium Tester 


For Controlling Reaction of Aquarium Water—A 
special outfit designed to enable fish fanciers to 
maintain the proper reaction of their aquarium 
water for most successful growing of fish. The 
outfit comes complete with full instructions, giv- 
ing information concerning the proper reaction of 
aquarium water, and tells how to adjust the water 
accordingly. Price, $3.00 f.0.b. Baltimore, Md. 


LaMOTTE CHEMICAL PRODUCTS CO. 


418 Light Street, Baltimore, Md. 


MODERN pH and 
CHLORINE CONTROL 
9 A 65-page handbook containing 


simple explanation of pH control and 
its practical application to numerous 


CHLORINE problems. The applications. of chlo- 
otal rine are also discussed. 

tions, with methods of operation, o 

chlorine and phosphate control; 

CONTROL the Coleman Glass Electrode. 

EQUIP MENT Copy sent free on request. 


W. A. TAYLOR & CO., Inc. 
872 Linden Ave. Baltimore, Md. 


QUEST 
GORILLAS 


By Proressor W. K. Grecory and H. C. RAVEN 
of The American Museum of Natural History 
and Columbia University 


“A Particularly Readable Volume” 


“Here is one of the very best books that has been published 
on African adventure. It ranks with that fascinating classic 
of Henry M. Stanley recounting his adventures in ‘How I 
Found Livingstone.’ . . . The authors have produced a par- 
ticularly readable volume. The text is filled with observa- 
tions about contacts with the natives and the customs of 
tribes, with high spots of interest and humor. In addition 
to ethnological notes, there are stories of animal and plant 
life and yivid descriptions of jungles, lakes and mountains. 
. . . The authors go on to describe the search for and contact 
with the giants in g fascinating and thrilling fashion.” Ray- 
mond L. Ditmars in New York Herald Tribune Books. 


271 text pages; 119 pages of illustrations. 
$3.65 postpaid 


THE DARWIN PRESS 
New Bedford, Massachusetts 


WANTED 


New Products and Processes 


Large and highly successful company actively engaged in the 
manufacture and sale of basic drug, pharmaceutical, biologi- 
cal, medicinal chemical and allied products desires to obtain 
manufacturing and sales rights for new products. 


Particularly desires products which can be sold in bulk and 
in large quantities. 


Address “MANUFACTURER?” care of Science, 
3941 Grand Central Terminal, New York, N. Y. 


USED Electrocardiografs 


Einthoven type, suitable for laboratory, experimental 
or research work. Table and “portable” models; 
battery operated, mechanical camera. Complete with 
all standard accessories, including string and carrier. 
Priced low ($200 up) to reduce stock. Write for illus- 
trated price list $1. 
SANBORN COMPANY, 
39 Osborn Street, Cambridge, Mass. 


THE SCIENCE PRESS PRINTING CO. 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL JOURNALS, 
MONOGRAPHS AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 
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the oil producers’ and refiners’ association. Considerable 
progress in separating the hundreds of hydrocarbon com- 
pounds, of which petroleum is a mixture, was reported 
by Dr. Rossini. But he indicated emphatically that the 
survey is nowhere nearly finished with its task. Besides 
new knowledge of one of chemistry’s ‘‘ dark continents,’’ 
improved fuels are expected to follow the survey, whose 
chief aim is the identification of the different compounds 
making up oil. New processes for refining as well as new 
uses and oil products are also expected to be a by-product 
of the survey, a project unique among industrial research 
programs. 


GREATER fuel economy, more power to enable bigger 
giants of the air to take off from America’s relatively 
restricted airports, and smaller engines are the promise 
of high test fuels which will come into use in the near 
future. According to S. D. Heron, of the Ethyl Gasoline 
Corporation, gasolines with anti-knock ratings in excess 
of a hundred, when turned to by the aviation industry 
as the answer to present airplane limitations, will result 
in more power being derived from less fuel burned in less 
engine. ‘‘Isoparaffins of higher anti-knock value than 
isooctane are known. One of these at least appears to 
be in all respects a desirable aircraft fuel and to be not 
impossible of commercial synthesis.’’ Airplane operators 
have been ‘‘regrettably’’ slow in turning to higher and 
higher test fuels, according to Mr. Heron, because of the 
higher per gallon cost. But the higher per gallon cost 
is more than returned in improved performance. Avia- 
tion fuels generally in use now have an anti-knock rating 
of 87, with the expectation that fuels rating up to 100, 
or of even higher value, will be in common use in the 
immediate future. 


THREE investigators from the Texaco Company reported 
that automobiles do not require as high test fuel at high 
altitude to prevent knocking as they do at lower alti- 
tudes. Experiments conducted by Neil MacCoull, K. L. 
Hollister and Roy C. Crone indicated that at 4,000 feet 
of altitude they can use fuel at least 10 octane numbers 
below that needed at sea-level. Such lower-rated fuels 
can be economically used in seven states where altitudes 
of highways commonly range from at least 2,000 feet to 
more than 4,000 feet. 


THE ELIXIR OF SULFANILAMIDE- 
MASSENGILL 


RESPONSIBILITY for sixty-one deaths caused by Elixir 
of Sulfanilamide-Massengill is disclaimed by the head of 
the S. E. Massengill Company, of Bristol, Tenn., which 
manufactured the drug, in the issue of the Journal of the 
American Medical Association for November 6. His state- 
ment is accompanied by a nine-page report on the chem- 
ical and pharmacologic examinations of the elixir made 
under the auspices of the chemical laboratory of the 
association. 

More deaths are expected to be reported, but there is 
no more of the drug to cause any new cases. The U. S. 
Food and Drug Administration, acting swiftly on the 
news of the first deaths, traced and seized every shipment 
and, followed it into drug stores, doctors’ offices and 
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family medicine chests. W. G. Campbell, chief of 1, 
Food and Drug Administration, is reported to have gai 
that ‘‘If there is a spoonful of the elixir left, we don 
know where it is.’’ 

The so-called elixir was a solution of sulfanilamide nj 
diethylene glycol. Sulfanilamide has been widely haile 
as a valuable remedy in streptococcus infections ayqj 9 
gonorrhea. Diethylene glycol has been used in many 
industrial processes. The latter chemical caused the 
deaths, according to investigations by the chemical |g}. 
oratory of the American Medical Association and experi. 
ments made at the University of Chicago. 

Although the investigators at the University of (Chi. 
cago believe from their investigations with animals that 
the diethylene glycol was the poisonous ingredient in the 
Elixir of Sulfanilamide-Massengill, the medical associa. 
tion points out that one must not overlook the possibility 
of damage to tissues when sulfanilamide is given to ex. 
perimental animals or human beings with damaged kidney 
function. This point is now being investigated. 

Summing up the tragedy of the sixty-one deaths, Dr, 
Morris Fishbein, editor of the Journal of the association, 
says: ‘‘ This incident shows how absolutely necessary it is 
to have prompt action for the development of efficient 
food and drug legislation. Under the present laws the 
responsibility on the manufacturer is so slight that it is 
still possible to make an error causing sixty-one deaths 
without violating any law with a penalty more severe than 
a small fine.’’—JANE STAFFORD. 


THE REORGANIZATION OF MEDICAL 
PRACTICE 

PRINCIPLES and proposals for reorganizing medical 
practice in accord with changing social and economic con- 
ditions so as to bring medical care to the ‘‘ forgotten 
man,’’ at present unnursed axd undoctored, have been 
presented to medical organizations by a committee of 
physicians. 

The committee represents 430 medical men. It includes 
a Nobel Prize laureate and is headed by the following 
officers: Dr. Russell L. Cecil, chairman, associate attend- 
ing physician, New York Hospital; Dr. John P. Peters, | 
secretary, professor of medicine, Yale University School 
of medicine; Dr. Milton C. Winternitz, vice-chairman, 
professor of pathology, formerly dean of the Yale Uni- 
versity School of Medicine; Dr. Hugh Cabot, vice-chair 
man and consulting surgeon of the Mayo Clinic. 

The medical profession, although only one of several 
groups vitally concerned with medical care, should, in 
the opinion of the committee, take the lead in proposed 
changes and should cooperate with other interested group’. 
Medicine must be ready to change and not remain stati¢ 
if ‘‘medical men are to act as the expert advisers of those § 
who convert public opinion into action.’’ 

Health insurance alone, the committee and its sub- 
seribers believe, does not offer a satisfactory solution 
on the basis of the principles and proposals they have | 
drawn up. First of the principles indicates the vieW 
that the people’s health is the direct concern of the gov 
ernment and that a national public health policy should 
be formulated. Prevention of illness is stressed as the 
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frst necessary step toward improving the medical and 
health picture. Voluntary agencies, local, state and fed- 
eral governments are all concerned, the committee states, 
in providing adequate medical care. The principles were 
enumerated as follows: (1) That the health of the people 
js a direct concern of the government; (2) that a na- 
tional public health policy directed toward all groups 
of the population should be formulated; (3) that the 
problem of economic need and the problem of providing 
adequate medical care are not identical and may require 
different approaches for their solution; (4) that in the 
provision of adequate medical care for the population 
four agencies are concerned: voluntary agencies, local, 
state and federal governments. 

The proposals made were: (1) That the first necessary 
step toward the realization of the above principles is to 
minimize the risk of illness by prevention; (2) that an 
immediate problem is provision of adequate medical care 
for the medically indigent, the cost to be met from public 
funds (local and/or state and/or federal) ; (3) that pub- 
lic funds should be made available for the support of 
medical education and for studies, investigations and pro- 
cedures for raising the standards of medical practice. If 
this is not provided for, the provision of adequate medical 
care may prove impossible; (4) that public funds should 
be available for medical research as essential for high 
standards of practice in both preventive and curative 
medicine; (5) that publie funds should be made available 
to hospitals that render service to the medically indigent 
and for laboratory and diagnostic and consultative ser- 
vices; (6) that in allocation of public funds existing 
private institutions should be utilized to the largest 
possible extent and that they may receive support so 
long as their service is in consonance with the above 
principles; (7) That public health services, federal, state 
and loeal, should be extended by evolutionary process; 
(8) that the investigation and planning of the measures 
proposed and their ultimate direction should be assigned 
to experts; (9) that the adequate administration and 
supervision of the health functions of the government, 
as implied in the above proposals, necessitates in our 
opinion a functional consolidation of all federal health 
and medical activities, preferably under a separate de- 
partment. 


ITEMS 

THE sky’s runaway, the recently discovered high-speed 
Reinmuth object, is being tracked to a definite path or 
orbit by American astronomers, though they have not as 
yet (November 6) reduced it to an absolute certainty. Cal- 
culations made at the Harvard College Observatory in 
Cambridge, Mass., indicate that the object, seemingly an 
asteroid, was at one time only about two or three times 
the moon’s distance from the earth—exceedingly close 
for any kind of astronomical body. The Harvard figures 
also indicate that it is getting nearer the sun and losing 
visibility as it does so. The U. 8S. Naval Observatory 
has a different set of figures, based on the possibility 
that one date of observation got mixed in cable trans- 
mission from Copenhagen. On this assumption, the object 
should now be in the constellation Pegasus, about as far 
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from the sun as the earth is, and should be losing in 
brilliance. 


THE U. 8S. Bureau of Mines has reported on the con- 
clusion of exhaustive tests that chemicals added to coal 
to make coal burn better have little effect on the com- 
bustion of fuel. Spurred by continual inquiries about 
alleged ‘‘fuel savers,’’ the bureau investigated, both 
alone and in mixtures, all the chemicals known to have 
been marketed for this purpose, and many others, in- 
cluding water and chlorine. None, it was stated, were 
found to produce the effects claimed for them. Results 
of the experiments are contained in a bulletin by P. 
Nicholls, W. E. Rice, B. A. Landry and W. T. Reid, all 
of the bureau’s staff, and published by the Government 
Printing Office. 


MAN is related to the ape stock through Australo- 
pithecus, a strikingly man-like extinct ape represented by 
two fossil skulls discovered in South Africa, declares Dr. 
R. Broom, of the Transvaal Museum, in a communication 
to Nature. Dr. Broom’s case for Australopithecus as a 
direct ancestor of man is based in part on a newly dis- 
covered molar tooth from a lower jaw, found in the same 
cave where he unearthed one of the two skulls, This tooth 
combines primitive human and ape characters in a remark- 
able way. In size, however, it is anything but human; 
it is as big as a gorilla’s, and far larger than that of a 
human being or a chimpanzee. 


A ‘* HORNED TOAD’’ dinosaur, a huge but squatty crea- 
ture twenty feet long and five feet wide, with a height of 
only four feet, was among the discoveries made by the 
American Museum-Sinclair Dinosaur Expedition under 
the leadership of Dr. Barnum Brown. Dr. Brown, has 
just retruned to New York. Among the finds of hitherto 
unknown monsters of the ancient world are the skeleton 
of a gigantic duckbill dinosaur, apparently bigger even 
than the towering spike-toothed tyrannosaur that was 
the ‘‘tiger’’ of the dinosaurian jungles. There are also 
some new fossil footprints and a single armbon of the 
‘*Mystery Dinosaur’’—a monster that stood 35 feet high 
and made footprints nearly a yard in diameter and 15 
feet apart. A sandstone slab containing some of these 
footprints has been placed on view at the museum. Dr. 
Brown’s finds were all made in a rock formation that was 
hitherto yielding nothing in the way of dinosaur remains, 
the Mesaverde Cretaceous, dating back some 80,000,000 
years. The formation also yielded plant fossils showing 
a strange jungle of fossil plants, a mixture of palms, 
figs, poplars, willows and many other species. 


THE bacteria which last spring caused 500 ewes in a 
herd numbering more than 1,000 to abort their lambs has 
been identified as a germ never previously reported. In- 
tensive study by Dr. A. M. Lee and L. H. Scrivner, of 
the University of Wyoming, resulted in isolation of the 
germ which caused such havoc in a large herd in Big 
Horn County in Wyoming. Size of the economic loss 
caused by the bacteria in this herd alone can be gauged 
by the fact that twenty of the ewes died and ali the 
aborted lambs were dead at birth or died a few minutes 


later. 
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DARK FIELD 


OPTICAL SYSTEMS 
BROADEN THE MICROSCOPE’S USEFULNESS 


Widely used in clinical laboratories for the examination of exudates from 
lesions in the search for specific organisms of the Treponema pallidum type 
and for the study of sera and exudates from thoracic and lung lesions, Dark 
Field illumination makes objects that are almost invisible with bright field 
illumination appear clearly as self-luminous bodies against a dark background. 


In the B & L Catalog entitled “Dark Field Optical Systems” is described the 
complete line of B & L Dark Field condensers for broadening the usefulness 
of nearly all existing microscopes through the addition of Dark Field illumi- 
nation. A complete line of accessories for use in this type of microscopy, in- 
cluding special slides and lamps, are also described. Write for your copy 
today. Ask for Catalog D-122. Bausch & Lomb Optical Co., 642 St. Paul 


St., Rochester, N. Y. 
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LORD RUTHERFORD 


THE NEWER ALCHEMY 


In simple language Lord Rutherford explains 
the miracles wrought by modern science, which 
has at last caught up with the quest of the 
medieval alchemists who sought to turn base 
metals into gold. Lord Rutherford describes 
work which has been done on the splitting of 
the atom, and illustrates his discussion with 
microphotographs of atoms under bombard- 
ment. $1.50 


R. HOUWINK 


ELASTICITY, PLASTICITY 


AND 
STRUCTURE OF MATTER 


This book brings into collaboration the ap- 
proaches of the physicist, chemist, and tech- 
nologist to the study of elastic and plastic 
phenomena accompanying deformation of mat- 
ter. Observations on different substances— 
crystals, glass, resins, asphalt, textiles, rubber, 
proteins, paints, clay, sulphur—have been 
- brought together to see how far general laws 
can be formulated and tested. $6.00 


ALFRED LANDE 


PRINCIPLES OF 
QUANTUM MECHANICS 


An introduction to modern physical theories 
that should appeal to those who have studied 
quantum theory but want to reexamine the often 
contradictory concepts used to describe experi- 
mental results. Stress is laid on the comple- 

* mentarity of waves and corpuscles and on elim- 
inating such contradictory ideas as that of real 
particles guided by mathematical wave rules. 
$2.25 


THE MACMILLAN COMPANY 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE NOBEL PRIZE AWARDS IN PHYSICS 
AND CHEMISTRY 

A DECADE ago two physicists, one an American, Dr. C. 
J. Davisson, of the Bell Telephone Laboratories, the other 
Professor G. P. Thomson, of the Imperial College, Lon- 
don, discovered that electrons, the basic and smallest 
particles of matter, act like waves of light or x-rays. 
They showed that crystals scatter them. They confirmed 
experimentally the theory of wave mechanics that won 
for Prince Louis Victor de Broglie the Nobel laureate 
in physics in 1929. This year’s Noble prize in physics is 
shared by Davisson and Thomson, a world acclaimed honor 
worth to each of them about $20,000 and much more in 
prestige. 

To-day this diffraction of electrons is being put to 
practical use. As a tool of science it compares, in its 
field, with x-ray analysis. X-ray diffractions by crystals 
are powerful tools to probe the depths of metals and 
other crystals. The special merit of electron diffraction 
is the analysis of the surface of crystals and the struc- 
ture of very thin films of materials. X-rays are useless 
for such surface and thin film studies. They are so 
piercing that they go through the sample without dis- 
closing sought-for information. Electrons—far less 
piercing—are stopped, scattered and reflected by crystal 
surfaces and thin films and thus are vitally useful for this 
type of research. Only a few weeks ago it was suggested 
that the methods of electron diffraction might well be 
used as a tool for biological research in studying the very 
thin films which separate cells of the animal and human 
body. 

Quite independently the two men made the same dis- 
covery in 1927. Dr. Davisson, who worked jointly with 
Dr. L. H. Germer, found high-speed electrons were scat- 
tered by a erystal of nickel. Professor Thomson, then 
at the University of Aberdeen, shot low-speed electrons 
through a screen composed of a film of pure gold, far 
thinner than the sheerest gold leaf. Drs. Davisson and 
Germer published first. 

Professor Thomson is a son of Sir J. J. Thomson, 
famous dean of British physicists who in 1906 won the 
Nobel prize in physics, and who in 1897, just thirty years 
before his son showed that the electron was wave-like, 
discovered the electron itself, one of the greatest discov- 
eries of all time. Professor Thoms» was only thirty-five 
years old and Dr. Davisson was forty-six when they made 
their discoveries in 1927. 

Interviewed over long-distance telephone, Dr. Davisson 
said that he should ‘‘wait until official notification’’ be- 
fore commenting on his honor. He hoped the press would 
make mention of Dr. Germer’s participation in the dis- 
covery. And he emphasized the practical application 
to-day of what a decade ago was just the demonstration 
of an interesting phenomenon. 

The 1937 Nobel award in chemistry is shared by Pro- 
fessor Paul Karrer, of the University of Zurich, Switzer- 
land, and Professor W. N. Haworth, of Birmingham Uni- 


versity, in England. Professor Karrer worked out {jy 
chemical formula for vitamin A, the growth vitamiy 
found in cod-liver oil, butter, carrots and other yelloy 
foods. This vitamin he subsequently discovered is closely 
related to ionone, the basic material of all violet perfumes 
Turning his attention to the next vitamin in the alphabet. 
Professor Karrer worked out the formula for vitamin B, 
sometimes called the appetite vitamin because of it; 
appetite-stimulating quality. Under his direction , 
pharmaceutical supply house was able to make synthetic 
vitamin B,. American physicians had a chance to see the 
sixty grains of brownish crystals which then constitute( 
the entire world’s supply of this synthetie vitamin a 
the 1935 meeting of the American Medical Association, 

Research on vitamin C, the scurvy-preventive, and on 
the class of chemicals known as carbohydrates, which 
comprise sugars and starches, was the basis for Professor 
Haworth’s sharing the Nobel Prize award. A chain of 
glucose units, arranged as rings, he discovered, make up 
the cellulose molecule. Cellulose is the principal con. 
stituent of wood, cotton, flax and other textiles.—Watsox 
Davis. 


ICE SHEETS IN THE SOUTHERN 
HEMISPHERE 

A GEOLOGICAL riddle of the first order, and still with- 
out satisfactory solution, is the evidence for a major 
glacial epoch in South America, Africa and Australia. 
Evidence for the existence of continental ice sheets in the 
Southern Hemisphere during the carboniferous or coal 
age is discussed in the new annual report of the Smith- 
sonian Institution by a British geologist, Dr. W. W. 
Watts. 

Masses of typical glacial boulders, scratched like those 
carried by glaciers of the present day, are found in al 
three regions, solidified into conglomerate rock. Other | 
glacial deposits corroborate the evidence of the boulder 
conglomerates. The evidence shows, too, that the land 
where the ice lay was at that time fairly level and not 
very high above the sea, so that the ice could not have J 
been in mountain glaciers. It was a true ice age. 

Even more puzzling is the fact that the movement of 
the ice was southward, from the Equator toward the South 
Pole, instead of from Pole to Equator as one might expett | 
it to be. Alternative attempted explanations include the 
suggestion that the position of the earth’s axis shifted, 
and various types of continental drift. Dr. Watts con- 
siders the polar shift theory as highly improbable. The 
idea that the continents drift about on a highly viscous 
suberustal layer of the earth is more attractive and would 
answer some of the questions fairly well. But in doing 8° @ 
the drift hypothesis would raise other questions just | 
about as hard to answer, so that in the cnd geologists 
might only find themselves trading one riddle for another. 


A STAIN FOR THE VIRUS OF MEASLES 
A BLACK, ink-like stain or dye may be the means of 
conquering measles, dreaded childhood disease, it appea'’ 
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som the discovery of Professor Jean Broadhurst, of 
teachers College, Columbia University. 

The dye enables workers for the first time to see under 
the microscope the hitherto invisible virus bodies which 
use measles. As a result, the disease can be diagnosed 
> or 3 days earlier than has been possible heretofore, 
pefore the typical rash and fever appear, and the child 
an be isolated and kept from spreading the disease to 
others. Not only that, but healthy carriers of the virus 
can be detected and kept from spreading the disease 
yhich periodically sweeps the country in epidemics. Im- 
jortant also is the fact that the early diagnosis means 
that treatment can be started early and this may save 
the child from mastoiditis, ear infections, pneumonia and 
ther serious ails that may follow measles. 

The discovery, according to an official statement from 
the university, also opens the way to control measles by 
saccines, since ‘‘researchists will now be able to see and 
study the virus bodies, something that has been impossible 
heretofore. 

The dye is called nigrosin. Its advantage over other 
lyes is that it colors the virus bodies but not the other 
germs that lurk in noses and throats. 

Professor Broadhurst’s discovery was made with the 
assistance of Dr. Margaret Estelle McLean, of the college, 
and Vineent Saurino, a student. The experiments, aided 
by a grant from the Milbank Memorial Fund, included 
examination of mucus from the throats and noses of over 
\60 patients with measles. Details are reported in the 
current issue of The Journal of Infectious Diseases. 


MOLECULAR STUDIES OF IRON AND NEW 
TYPES OF STEEL 


AMERICAN industry is entering a new era in the manu- 
facture and use of steels adapted to a wide variety of 
purposes and made possible by investigators studying iron 
molecule by molecule, according to a report made by Dr. 
John Johnston, director of research for the United States 
Steel Corporation to the Franklin Institute. Control of 
the heating and cooling of iron and steel during its manu- 
facture so as to change the point at which iron changes 
from its alpha’’ form to its gamma phase is making pos- 
sible new types of material that can be fitted to new needs, 
hesaid. ‘*A generation ago,’’ he stated, ‘‘the technical 
problems facing the steel industry were related mainly 
to increased production of a few kinds of steel, but to-day 
the object is to improve the fitness of steel at no greater 
over-all cost to the public.’’ 

Iron is now known to exist in two forms, the alpha 
ad gamma types. These two types, which differ in phys- 
ial properties sufficiently to enable engineers to adapt 
them to practical use, owe their existence to different 
arrangements of iron atoms in the iron molecule. And 


| the change from one type to the other can be controlled 


by the processing which the iron receives. The emphasis 
n the iron and steel business to-day is on producing cor- 
tosion-proof metals. Stainless steel, most prominent 
member of the corrosion-resistant family, is val:.able, 
‘mong other things, because it does not rust and thin 
sheets can be used without the fear that they will be 
damaged by long exposure. 
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LIGNIN IN METAL PLATING 

LIGNIN, called by chemists the ‘‘Dark Continent of 
Chemistry’’ because they know so little about it and 
what to do with the millions of tons of it that go to waste 
each year, has a new use that may become a major by- 
product industry. 

Shiny metal platings that do not chip or break off can 
be made at less expense by adding it to electroplating 
baths, according to a patent granted to Wilhelm Sailer, of 
Germany. 

The patent, which is assigned to the Mead Research 
Engineering Company of Dayton, Ohio, states that good 
platings can in certain cases be obtained without the use 
of an electric current in a lignin and metal salt plating 
bath. Even alloys, mixtures of two or more metals like 
copper and zine, can be readily plated on articles, some- 
thing heretofore difficult to do, by using lignin. 

Zine, tin, nickel, copper and cadmium are some of the 
metals that are readily plated with the substance, millions 
of tons of which are poured each year into streams by 
paper factories in the waste liquor that results from the 
cooking or digestion of wood chips with chemicals to 
liberate the wood fibers out of which paper is made. The 
chemicals dissolve the lignin, which is in effect used by 
nature to bind plant fibers together, giving the plant the 
rigidity that enables it to stand up. 

It is this waste lignin liquor dumped by the paper 
mills that has been found so useful in electroplating. 

Before using it, however, it is treated with hydrogen 
peroxide and chlorine. This oxidizes the lignin. Now 
if the electroplater wants to plate an article with zine 
he adds zine chloride to a solution of this oxidized lignin 
liquor. In the resulting solution he submerges the article 
to be plated and next passes an electric current through 
the bath. Soon a coating of zine is deposited on the 
object to be plated. 

The inventor claims that with lignin in the plating 
bath, less electric current is consumed. The plating metal 
more readily covers all nooks, crannies and cracks in the 
article. So tenaciously does the plating stick that it does 
not break or chip off even after continuous bending of 
the article. 


TELEVISION AND THE COAXIAL CABLE 

TELEVISION advanced one step nearer to becoming a 
commercial service as 240-line images were transmitted 
from New York to Philadelphia over the American Tele- 
phone and Telegraph Company’s new million-cycle coaxial 
cable, which can carry at one time one 240-line television 
image, 240 wirephoto signals or telephone conversations, 
or 2,880 telegrams. 

Using an eight-inch-square cathode-ray receiver in place 
of the older disk scanning receptors, animated diagrams 
describing the equipment were transmitted from New 
York City and received in Philadelphia with no impor- 
tant loss of detail. Flicker was notably decreased, and 
the images were only slightly colored. Newsreels were 
transmitted from New York and could be watched from a 
distance of ten feet without severe eye strain. Details 
such as a tennis ball in motion could be followed in the 
received image. 
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Present at the demonstration were Dr. Frank B. Jewett, 
president of the Bell Telephone Laboratories, where 
engineers have developed the coaxial cable from a theory 
to a working system, and Dr. Herbert E. Ives, director 
of electro-optical research, engineer in charge of tele- 
vision investigations. 

Intended for use as a communication channel for any 
service—code, voice, or image—the coaxial cable is 
limited in carrying power only by the nature of the ter- 
minal equipment. New terminals are now planned to 
increase the band of a million cycles carried by the cable 
to a still greater figure. Television images transmitted 
are far superior to those sent by the same engineers from 
Washington to New York in 1927, and somewhat better 
than those sent over the two-way system demonstrated in 
New York recently. 

Employing single side band transmission, which doubles 
the possible number of lines that can be sent over a given 
channel, and utilizing the entire spectrum of frequencies, 
this million-cycle cable is capable of carrying only the 
240-line images shown. A projected two-million-cycle 
system, capable of carrying 480-line images, would permit 
twice as much detail or double the size of images with the 
same detail. 

Starting in New York, the signals are ‘‘multiplied,’’ 
or amplified, every ten miles, each multiplier containing 
about as much equipment as an average radio receiver. 
Power for the multipliers is transmitted through the cable 
along with the signals, making the system independent of 
any local power source. Special delay equalizers were 
designed by Bell Laboratories engineers to prevent dis- 
tortion that would be caused by the different rate of 
travel of the different signal frequencies. While elec- 
trical signals theoretically travel with the speed of light, 
the cable and terminal mechanisms cause delays sufficient 
to distort an uncorrected image. The equalizers allow the 
various signals that start out together to arrive within 
a quarter of a millionth of a second of each other. 

The coaxial cable, which made possible this demonstra- 
tion and which will be one of the key factors making 
possible television when it becomes commercially prac- 
tical, has been known in principle for several years but 
it was only recently that machinery for manufacturing 
the cable was perfected. Previously its cost was pro- 
hibitive. The machinery, designed by the Western Elec- 
tric Company, has not yet been patented, it is so new, 
and its design is a closely guarded secret. 

Cable transmission of picture images and automatic 
rebroadcasting every fifty miles appears to-day to be the 
most likely form television will take. The short waves 
which must be used for radioing pictures can not at 
present be broadcast more than 25 to 50 miles. Although 
neither company is believed to be planning at present a 
New York to Philadelphia broadcasting hookup, both 
the Columbia Broadcasting System and the National 
Broadcasting Company will begin regular television 
broadcasts from New York shortly after the first of next 
year. These experimental ‘‘telecasts,’’ however, will be 
receivable only in the metropolitan area. Should they 
branch out, use of the new type cable demonstrated here 
for the first time will be required.—RoNALD L. Ives. 
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ITEMS 

THIRTY-FIVE million acres of farm land have he 
turned back to forest since 1930 to bring the total woo fl 
land area of the United States to nearly 190,000 
acres, according to figures released by the National Lyn. 
ber Manufacturers’ Association. Depression betwee 
1930 and 1935 were primarily responsible for the chang, 
During those years farmers turned submarginal lan 
back to trees. Farm forest lands are holding their oj 
to-day, however, because of the intensive soil conserys. 
tion efforts on the part of the government and the groy. 
ing realization that timber is also a crop. 


THREE major insect pests are going to make trouble 
again next year, unless something happens to them while 
they are in winter quarters. Egg surveys by field wort. 
ers of the U. S. Department of Agriculture indicate vast 
numbers of grasshopper eggs in the soil throughout the 
principal grain and grazing states, and also heavy egy. 
laying by Mormon crickets in their more limited range 
in the West. Chinch bugs, which live over winter ag 
hibernating adults instead of eggs, are reported in great 
numbers from Illinois and Kansas. 


HUMAN ECOLOGY, the organic adjustment of people to 
each other and to their environment, is a factor that must 
be considered in any national effort at planned land use, 
Secretary of Agriculture Wallace emphasized in his an- 
nual report to the President. ‘‘This is a problem with 
many aspects,’’ Secretary Wallace says. ‘‘Specialists 
formerly attacked it mainly from the physical standpoint, 
and chiefly considered what different lands might best 
produce. Certain areas were designated for crops, others 
for grazing, and still others for forests, wildlife, or recrea- 
tion. After the depression of 1929, however, the land-use 
problem came to be conceived much more broadly from 
the human as well as from the physical standpoint, and 
with far more in it than merely the determination of crop 
possibilities. The land is for the people. Natural re 
sources should promote human welfare, now as well as 
in the future, and this requires social as well as physical 
engineering. There are important economic requirements. 
Production, conservation and the welfare of the land 
user go together. Separate them, and each breaks down. 
No single aspect of the land question can be dealt with 
independently. Soil conservation, for example, depends 
greatly on farm incomes, and tenure conditions influence 
both. ’’ 


THAT carbon dioxide filled incandescent lamps, provid: 
ing an artificial daylight claimed to be a wide improve: 
ment over any previous type of artificial daylight lamp, 
have been commercially perfected, was reported to the 
Optical Society of America at its recent meeting at Lake 
Placid. The lamp is suitable for matching colors, the 
test which has proved the undoing of most previous arti 
ficial lights, Dr. Thomas J. Killian, of the Barkon Tube 
Lighting Corporation, said. Previous attempts to us? 
carbon dioxide in lamps, a long-sought goal because of 
its white spectrum, have failed because of the tenden¢y} 
of the gas to break down under the electric charge sett 
through it, with consequent changes in its pressure and 
behavior. A simple electronic control for the pressuré 
is the new feature of the light, Mr. Killian stated. 
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SIR JAMES JEANS 
Science and Music 


The lucid exposition which enabled a layman to grasp the mysteries of interstellar space 
now is devoted to explanation of tone production, vibration, acoustics and the mechanism 
of musical instruments. “He invests it with the zest which made his books on astronomy 
so exciting.”—London Times. $2.75 


RAYMOND F. YATES 
These Amazing Electrons 


Here is the biography of the electron—the latest and most marvelous of modern wonders. 
Dr. Yates traces the development from the first discovery of the X-ray to the present 
when it touches vitally nearly every phase of civilized life through devices which replace 
the human senses of sight, feeling, hearing and smell. $3.75 


DAYTON C. MILLER 
Sound Waves: THEIR SHAPE AND SPEED 


One hundred photographic illustrations and numerous diagrams add to the interest of 
this important work. Part One describes the mechanical and optical principles of the 
“phonodeik,” which photographs sound waves; Part Two describes the extended researches 
at Sandy Hook Proving Ground. $2.75 


TOBIAS DANTZIG 
Aspects of Science 


“This book might have been titled: The Bearing of Mathematics on The Sciences. . . . 
Those with wits to enjoy his feast will enjoy great fare.”—Saturday Review of Lit. “He 
writes well and with an experienced pen. That he is provocative adds to the interest.” — 
New York Times. $3.00 


THE MACMILLAN COMPANY 


60 FIFTH AVENUE, .... . . NEW YORK CITY 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


VARIATIONS IN THE EARTH’S MAGNETISM 


From near the magnetic North Pole, daily radioed news 
of the variations in the earth’s magnetism as observed by 
a little band of ice-locked explorers, the MacGregor 
Arctic Expedition, are picked up each day by radio- 
amateurs who cooperate as a hobby. They are relayed 
to the Department of Terrestrial Magnetism of the Car- 
negie Institution of Washington, where experts decode 
them and compare them with similar observations else- 
where. Science Service makes this news from the Arctic 
available to investigators at observatories and institu- 
tions throughout the world by including them in ‘‘ cosmic 
data’’ messages distributed by both radio and mail. 

Wintering far within the Arctic Circle, beyond even 
‘‘the land of little sticks,’’ in the icy reaches, the Mac- 
Gregor expedition members, using Carnegie Institution 
instruments, make continuous observations of the changes 
in earth magnetism, and are probing the secrets of the 
aurora or northern lights. So sensitive are the instru- 
ments used by the expedition that they must be kept in 
special cabins. One is built of brass and insulating 
board, with no iron parts; another is insulated with a 
four-inch layer of balsam wool to keep the temperature 
constant. These cabins, supplied by the Carnegie Insti- 
tution, together with the instruments, were shipped unas- 
sembled to the Arctic, and erected there. 

Northern lights are studied hourly, and the heights of 
the displays are determined by taking simultaneous photo- 
graphs from two cabins fifteen miles apart. Special 
short-wave radio equipment is used in signalling between 
the cabins. From these studies, it is hoped to determine 
more accurately the relations of magnetic phenomena, 
northern lights and sun-spots. The radio messages from 
the Arctic are picked up by members of the American 
Radio Relay League, the amateur radio organization. 
The ‘‘hams’’ spend long hours at their sets providing the 
necessary communication between the observers in the 
Arctic and the scientists in Washington. 


ELEMENT 87 

THE discovery of element number 87—the last but one 
of the missing elements in the periodic table—has been 
made in France. The finding of this elusive element, 
whose discovery has been previously reported and after- 
ward disproved, was made by Horia Hulubei, in France. 

The discovery has not yet been reported in scientific 
journals but was discussed by Dr. F. R. Hirsh, Jr., re- 
search fellow at the California Institute of Technology, 
speaking at a seminar of the physics department. Dr. 
Hirsh reported that Hulubei’s discovery was made as a 
result of a suggestion of Dr. Jesse W. M. DuMond, re- 
search associate at the institute. In 1930 Dr. DuMond 
first suggested an apparatus, known as the curved crystal 
focussing spectrograph, which was modified by M. Cau- 
chois and used by Hulubei in the discovery of element 
number 87. 

While at Cornell University Dr. Hirsh, one of the 17 


or 18 investigators who sought the formerly missing ele. 
ment, reported to the American Physical Society that he 
was unable to confirm a prior claim by Professor Jaco} 
Papish and Eugene Wainer, for the discovery of the 
element. Dr. Hirsh predicted that the last missing ele. 
ment, number 85 in the periodic table, might be discovered 
by the powerful instrument used in France. This instru- 
ment is so sensitive that it can detect one part of a given 
element in 10,000,000,000 parts of polluciate or any 
chemical or mineral. Polluciate is the-mineral in which 
Hulubei discovered element number 87, and which he has 
named madavium. The only remaining missing element 
is ekaiodine. 


TREE RINGS AND THE MAYAN CALENDAR 


TREE rings of the Southwest are now expected to solve 
the puzzle of the Mayan calendar, enabling archeologists 
at last to date the ancient civilization that flourished in 
the American tropics before Columbus. 

New discoveries in Mayan ruins in Guatemala, which 
bring the solution definitely nearer, have been announced 
by Dr. A. V. Kidder, of the Carnegie Institution of Wash- 
ington. Dr. Kidder, who led the latest expedition of the 
institution to Guatemala, told of finding pottery there, 
which was clearly brought down to the Mayan cities by 
Toltee Indian traders from their own great city of 
Teotihuacan, far to the north near Mexico City. 

Translating Mayan inscriptions at the Guatemalan 
ruins, Dr. Kidder finds that these Mayas and the Toltees 
who traded with them were living either about 700 A.D. 
or 950 A. D., but archeologists are unable to agree whicli 
century is correct. It is the two conflicting ways of trans- 
lating Mayan dates into our modern calendar, one shift- 
ing Mayan history about 250 years later than the other, 
that Dr. Kidder now sees hope of straightening out. 

Archeologists must now seek the missing link to settle 
the Mayan civilization in historic centuries. And that 
link is pottery or some other trade object linking these 
Toltees with the southwestern United States, where 
pueblos built by Indians are precisely dated in centuries, 
and even exact years, by means of the tree ring calen- 
dar.—EMILY C. Davis. 


DINOSAURS 


C. W. GILMORE, curator of vertebrate paleontology «t 
the U. 8. National Museum, pointed out in the course of 
an illustrated lecture in Washington that duckbill dino- 
saurs possessed two thousand teeth, ranged in rows botli 
horizontal and vertical. Duckbill dinosaurs fed entirely 
on plants. Much more formidable were the fewer teet!i 
in the jaws of the tyrannosaurs: their six-inch spikes 
were shaped like barracuda teeth and were ten times 
bigger. The duckbills not only had these batteries of 
many hundreds of teeth ready for immediate action at 
all times, but if a tooth were worn out or broken, it was 
immediately replaced. Back of all the teeth were tooth 
buds ready to grow new ones. 
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ADVANCE ANNOUNCEMENT 


Autobiography of ISAAC J. WISTAR 
A Book for Everyone Interested in 


ADVENTURE :: HISTORY : SCIENCE 


A bit of American history, a picture of winding woods and wagon trails through our country from 
East to West during the gold rush; hand to hand fights with American Indians, as well as compromises 
to save a scalp; wild ponies and their dramas; hunting wild buffalo and camping near herds of them; sur- 
| prise visits to and from our almost extinct grizzly; cruising in battered ships along our southern and west- 
| ern coast of virgin forests and almost unknown shores; cattle raising and trading on unexplored middle 
| west grasses, rivers and pastures—all these you find in General Wistar’s book, and breathlessly read. 

The early bar of California, and humiliating as well as elevating experiences of being an apprentice to 
a great and well-known counsellor; actual criminal cases cited—of these one wonderingly reads. Begin- 
ning the practice of law in Philadelphia—its trials and later its security. 

Inside workings of the beginning of the Civil War, friends and foes of Abraham Lincoln; money and 
polities used in the war coming from our old Philadelphia people. 

The career of becoming a general, and retiring into private life; extensive travel, and finally, as if as 
a climax out of the education of experience, the founding of a scientific institute projecting lines of research 
with standards second to none the world over. Philadelphia in its old beauty, in its new field of usefulness 
and service to the world. Pages viii+ 528. Illustrated. Cloth, 8vo. 

To be published December 1, 1987. 


Orders now being received. Address 
THE WISTAR INSTITUTE OF ANATOMY AND BIOLOGY 


Woodland Avenue and Thirty-sixth Street 
Philadelphia, Pa. 


The Journal of General Physiology 


EDITED BY 
W. J. CROZIER JOHN H. NORTHROP W. J. V. OSTERHOUT 


Contents of Volume 21, No. 2, November 20, 1937 


THIMANN, KENNETH V., and SWEENEY, CROZIER, W. J., WOLF, E., and ZERRAHN- 
BEATRICE MARCY. The effect of auxins upon WOLF, G. Intensity and critical frequency for 
protoplasmic streaming. visual 


KRUEGER, ALBERT P., and FONG, JACOB. 
The relationship between bacterial growth and CROZIER, W. J., WOLF, E., and ZERRAHN- 


phage production. WOLF, G. Critical illumination for response to 
SMITH, EMIL L. The induction period in photo- flickered light, with dragonfly larvae (Anazx), in 
synthesis. relation to area of eye. Plate 1. 


SHLAER, SIMON. The relation between visual 
acuity and illumination. JAMESON, ELOISE, and ROBERTS, DOROTHY 


CURTIS, HOWARD J., and COLE, KENNETH S. BROWN. A phase rule study of the proteins of 
Transverse electric impedance of Nitella. blood serum. III. Globulin. 


- 


SUBSCRIPTION PRICE PER YEAR (ONE VOLUME), $5.00 


PUBLISHED BI-MONTHLY BY 


The Rockefeller Institute for Medical Research 


YORK AVENUE AND 66TH STREET NEW YORK, N. Y. 
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q A much bigger dinosaur, also a plant-eater, yet with 
L fewer and weaker teeth, was Diplodocus, of which the 
National Museum has a fine skeleton. His teeth were 
all in the front end of his jaws, and they were slender 

/ and rake-like. He had no real chewing teeth at all. It 
is therefore conjectured that Diplodocus raked up soft 
vegetation from the swamps and shallow lakes where he 
wallowed and gulped the mess down whole, to be ground 
up in his gizzard by the bushel or so of stones he habitu- 
ally kept inside for that purpose. 

Not all the vegetarian dinosaurs were creatures of mild 
and inoffensive habits. The ceratopsians, which had for- 
midable horns projecting forward from their heads, and 
wide, bony frills to protect their necks, must have been 
the wild bulls of the Age of Reptiles. Mr. Gilmore told 
of numerous finds of horned dinosaur skeletons which 
show broken ribs, punctured frills, and horns snapped 
off, all with evidence of healing afterwards, which indi- 
cated that these injuries had been received in the course 
of truculently active lives. 


TESTS OF THE ACCELERATION 

GRAVITY 

DELICATE tests of the acceleration of gravity in the 
world’s tallest structure, the Empire State Building in 
New York City, have been completed. The tests will 
mean more gasoline and oil for America’s motor cars. 
a On the findings of investigators of the U. 8. Coast and 
E Geodetic Survey rests the calibration of instruments 

used in detecting geological oil structures, like salt domes, 
deep within the earth. 

Speaking before the Philosophical Society of Washing- 
ton, Lieutenant A. J. Hoskinson described the tests and 
their significance. Oil companies use portable instru- 
ments known as gravimeters to locate differences in the 
gravitational attraction of buried geological formations. 
On the findings of these portable instruments, plus other 

: geological information, is based the decision to drill or 
3 not to drill for petroleum. 
PS Whether the gravimeters give proper readings of the 
vertical component of the earth’s, gravitational accelera- 
sf tion can best be tested by taking accurate observations 
3 with pendulum devices over as great a vertical range 
Be in altitude as possible. Such pendulum observations, if 
: made by climbing mountains, are erratic because of the 
varying rock mass of the mountain. Hence, came the 
e decision to make the tests in the 1,200 foot altitude range 
ce of the Empire State Building. Ordinary pendulum gray- 
7 ity apparatus would be useless in such tests, said Lieu- 
tenant Hoskinson in an interview, because of building 
- vibration. However, the Coast and Geodetic Survey had 
: available the very special type of equipment, using three 
: pendulums, which had been successfully employed in sub- 
marine gravity measurements at sea. This device, de- 
veloped by Dr. F. A. Vening Meinesz, of Holland, gives 
accurate observations even when the roll of the submarine 
is as great as 5 degrees. In the Empire State measure- 
ments the building vibrations and sway were very much 
less than this amount. 

According to theoretical equations the acceleration of 

gravity should grow less as one goes to greater altitudes. 
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Whether the theoretical equation gave true results f), 
great vertical heights had never before been checks 
with pendulum apparatus. By establishing twenty 9}, 
servations stations differing in total altitude by 1,9) 
feet, data were obtained which gave an experiment, 
check on the correctness of the equations on which @p. 
pends the calibration of the gravimeter instruments ys9q 
in oil prospecting. 

The difference in gravitational acceleration from th, 
bottom to the top of the Empire State Building wa, 
shown to be a variation of one part in 9,000. Thug 
man weighing 150 pounds at street level would weigh on. 
quarter of an ounce less in the observation tower. This 
weight difference would show up ona spring scale bu 
not on a beam type of scale. A repetition of the tests 
in some region such as Texas in a high building over q 
low density mass like a salt dome should now be mae, 
Lieutenant Hoskinson was assisted in his observations 
by Lieutenant C. I. Aslakson, of the U. 8. Coast and Geo. 
detic Survey, and Dr. Maurice Ewing, assistant professor 
of physics at Lehigh University. 


A NEW METHOD OF REBUILDING ROADS 
A NEW ‘‘shake-down’’ method of road construction 
which is intended to permit building new roads from old, 
broken down highways at a fraction of present highway 
costs, is described in a patent granted to William P. Day, 
of Cleveland Heights, Ohio. 
Vibrations applied at the rate of 2,000 to 4,000 per 


minute literally shake the new road down into place, 


doing away with the old steam roller, after the old one 
has been broken up. Literally everything in the old road- 
bed is used in rebuilding the road, according to the newly 
invented method. Except for some grout, a fluid mit- 
ture of sand, cement and water, no new road building ma- 
terial is needed. 

First, compressed air drills and chisels break up the 
worn out road. But the chunks of concrete are not hauled 
away. Instead they are separated into large and small 
pieces. The workers then spread a layer of the large 
pieces on the cleaned road bed. On top of this is placed 
a layer of the smaller pieces. 

The vibrating machine is then used to apply rapid, 
violent vibrations to the road. The 2,000 to 4,000 vibra: 
tions per minute cause the smaller pieces to settle and 
partially fill and wedge into the voids between the larger 
chunks of concrete. After this vibration compacting 
treatment, a layer of grout is spread and the road is 
vibrated for a second time. This shakes the grout into 
the remaining spaces to form a bond between the large 
and small chunks of old concrete. 

Traffic, according to Mr. Day, may be sent over the 
road, almost immediately. The tightness with which the 
vibrations have compacted the pieces of concrete and the 
practical absence of spaces between them permits this 
rapid use. Need for steel reenforcing screens and ¢ 
pansion joints is eliminated. The rebuilt road, it is 
claimed, is at least as strong, if not stronger, than the 
original highway. The new method can be used for re 
pairing or rebuilding roads made of concrete, macadat, 
brick, stone and similar materials. Savings of 50 to 7 
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J per cent. over the cost of a new concrete highway are 


daimed. 


ELIXIR OF SULFANILAMIDE-MASSENGILL 


Tue needless deaths of 73 persons who took Elixir of 
Sulfanilamide-Massengill constitute a catastrophe that 
continues to bring repercussions. The additional twelve 
jeaths reported by the American Medical Association 
this week are not recent but have only recently been 
reported as having followed the administration of the 
toxic elixir. 

The Journal of the American Medical Association in 
the current issue reports that many physicians, the public 
and several businesses have been thrown into confusion 
over the nationwide publicity given this major tragedy. 
Some people have blamed the deaths on the sulfanilamide, 
yhich was not the causative factor. It was the diethylene 
glycol, used in the solvent, that was the harmful agent. 
Now it appears that various businesses that properly 
enough use either diethylene glycol or sulfanilamide are 
being attacked by misinformed editorial writers or mali- 
ious whispering campaigns set afoot by unprincipled 
competitors who do not hesitate to profit from unantici- 
pated misfortune. In an effort to clear up the confusion 
that has resulted the Journal of the American Medical 
Association publishes two charts pointing out the proper 
nomenclature and giving the chemical structure of the 
products. 

Most of the confusion concerns the various sulfanila- 
mide derivatives, their properties and names and the 


‘Mi chemical difference between ethylene glycol (used in 


lution as a solvent and an ingredient for antifreeze 
wlutions), diethylene glycol, also a solvent, and dioxane. 

‘‘The deaths resulted from overdosage of a toxic agent 
wrongly used,’’ points out the Journal in an editorial. 
‘Such an incident bears no relationship to the proper 
wes of either of the substances concerned.’’ The edi- 
torial makes plain that nothing in the present Food and 
Drugs Act or in any of the food and drugs bills now be- 
fore Congress will prevent a repetition of this tragedy. 
Complete disclosure of formulas on the label might be 
helpful. 


ITEMS 
A NEw star or nova in Sagittarius that in May, 1936, 
rose to 10.8 magnitude after much fainter obscurity has 
been found on Harvard Observatory photographic plates 
by Mrs. Margaret Mayall. 


GAMMA CASSIOPEIAE, one of the prominent but variable 
stars, has decreased in brightness in recent months. Dr. 
(. M. Huffer, of Washburn Observatory, has advised the 
Harvard College Observatory that this star has changed 
from magnitude 1.75 on May 7 to 2.46 at the ‘beginning 
of this month. Members of the American Association of 
Variable Star Observers confirmed this stellar change and 
‘ound that the most pronounced change occurred in Oc- 
ober, 


A HoT spring in Yellowstone’s Norris Geyer Basin, im- 
uediately east of the Cliff Geyser, has suddenly shot up 
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into a geyser. In place of the comparatively flat, bub- 
bling water common to hot pools, the former pool has 
been showing some spectacular activity with a large vol- 
ume of water shooting upward to heights varying from 
10 to 50 feet. The near-by Cliff Geyser has also shown 
intense activity during recent weeks. 


FOLLOWING the lead of American investigators now 
smashing atoms with cyclotrons in transmutation experi- 
ments, Soviet workers at the State Radium Institute in 
Leningrad have just completed the construction of a 
similar device. In a report to the Physical Review, V. N. 
Rukavichnikov, of the U.S.S.R. State Radium Institute, 
describes the Russian cyclotron. Atomic particle ‘‘bul- 
lets,’’ consisting of protons, can attain energies of 
2,100,000 electron-volts in the equipment. With this 
energy elements can be disintegrated and changed into 
new forms. Over two score American universities have 
comparable equipment and the original and premier equip- 
ment in the laboratory of Professor E. O. Lawrence at the 
University of California can produce particles having 
peak energies of over 5,000,000 electron-volts. 


Prices of chemicals have remained at nearly the same 
level they occupied just before the beginning of the 
twentieth century while all other products have risen 
more than two thirds in cost, Lammot du Pont, president 
of E. I. du Pont de Nemours and Company, said, when 
speaking at the dedication of a chemical exhibit at the 
Franklin Institute. Mr. du Pont asserted that hourly 
wages are 15 per cent. higher than those paid in other 
manufacturing fields. The average chemical worker, he 
stated, earns $31 a week as against $26 a week for other 
industries. Employment in the chemical industry is 27 
per cent. above the peak 1929 levels, despite the fact that 
industry as a whole is still slightly below the pre-depres- 
sion level. Dr. C. M. A. Stine, du Pont vice-president, 
deseribed recent contributions of chemistry to every-day 
life in a talk following Mr. du Pont. 


WARMING climate after the recession of the most recent 
glacial ice, a cooler period, and a more recent warming 
are shown by evidence collected by Drs. Harry V. Truman 
and Henry P. Hansen, students of ancient pollens, who 
have independently studied pollens found in the bogs of 
Wisconsin. Dr. Truman, ecologist at Beloit College, 
finds that during an early period in the existence of bogs 
in his area grasses and pine trees gave evidence of a cool 
dry period, probably immediately following the ice retreat. 
Later, a warmer period caused the displacement of trees 
by grasses, and still later, a cooler climate made condi- 
tions favorable for maple trees. Dr. Hansen, of the Uni- 
versity of Wyoming, studying other bogs, finds evidence 
suggesting that boreal plant types declined shortly after 
the ice melted away, then a few of them returned after a 
period of many years. The findings of these two workers 
agree quite closely with those of other workers, who, 
using entirely different methods of approach, have also 
found evidence of similar postglacial climatic changes. 


2 

for 

Ntal 

de- 
used 

the 

Was 

One 
Thig 

but | 
ests 
a 
ade, 
ions 
7e0- 
tion 

old, 
way 
day, 

per 

one 
wy] 
nix: 

the] 
led 
all 

rge 

ced 
vid, 
ra- 
und 
yer 
ing 

is 
nto 
ge 
the 
the | 
the 
his 
eX: 

is 
he | 
m, 

75 


14 


SCIENCE—ADVERTISEMENTS 


WORKING OUT 
RESEARCH 
PROBLEMS 


by 
SMALL SCALE 
TESTS 


at 


MINIMUM 
EXPENSE 


Various Accessories 
and Applications 


May we send 
you catalog giv- 
ing full details? 


FRED S. CARVER 
Hydraulic Equipment 
Est. 1912 
341 Hudson St, New York 


MICROSCOPE 
COVER GLASSES 


Not Shatter Proof but 


HARD 


Not Quartz but 


NON-CORROSIVE 


Not “mathematically accurate’”—but 


CORRECT IN DIMENSIONS 


SHARP!.. 


and stays sharp under hard use 


EMPIRE-HUETTNER 
Micro - Knife 


Now in use in over 300 laboratories, 
the Empire - Huettner Microtome 
Knife is made especially for micro- 
tomy. It is 40 mm. long and 5 mm. 
at the base. Even a novice can learn 
to strop this knife! 


Empire-Huettner Micro-Knife in Holder 


The holder assures the maximum safety 
to the edge of the knife, protecting it 
even if dropped. Further, it protects the 
operators against possible cuts. 


Each blade is supplied with a metal 
sheath. This further protects the blade, 
whether in the holder or separate. 

The entire outfit may be safely carried 
in a coat pocket. 


Blade Shown with Metal Case 


The low cost and the obvious advantages 
of the Empire-Huettner Micro-Knife 
make it desirable that you have at least one 
complete outfit in your laboratory now! 


PerfeKtum MICROSCOPE SLIDES 


Offered in three qualities. 
Non-Corrosive. 


IMPORTANT 


We resharpen blades for the Empire- 
Huettner Micro-Knife 


25¢ each ... 24 hour service 


Packed in ¥% gr. cardboard cartons. 


lerfelttum lroclucts 


are available through your own Supply House 
or write 


POPPER & KLEIN, Inc. 
General Distributors - 300 FOURTH AVE., N.Y. 


Empire-Huettner Microtome Knife Com- 
plete (holder, two blades, strop, auto- 


matic stropping manipulator, 
and back for stone sharpening) $1075 


For complete details address 
EMPIRE 


Laboratory Supply Co., Inc. _ 
507-559 West 132nd Street, New York 
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Published November 23rd 


MIAMMALS the WESTERN 


HEMISPHERE. Revised Edition 


Professor William Berryman Scott’s History of Land Mammals was the first compre- 
hensive survey of mammalian development in the western hemisphere to be published 
and has been used for many years as the reference work on this subject. Now the 
book has been completely rewritten to incorporate the many discoveries made since its 
original publication. Again, as in the first edition, Dr. Scott proves his unusual ability 
to digest and organize a vast amount of factual material in a manner that makes it 
interesting and intelligible to the student and the lay reader. The revised edition is 


illustrated with about 500 pictures and diagrams, more than half of which are new. 
$7.50 


To be Published January 4th 


ADVANCED CALCULUS 


This new text has been prepared for students who have had a year’s previous training 
in caleulus and are familiar with the rules for differentiating and integrating the 
the ordinary functions. The first chapter covers the real number system. The follow- 
ing chapters treat: the function of one or more variables, Taylor’s expansion with the 
remainder, definite and indefinite integrals, improper and infinite integrals, double and 
triple integrals, infinite and power series, trigonometric series and series of orthogonal 
functions, implicit functions—functional determinants, applications to geometry, cal- 
culus of variations, functions of a complex variable. $5.00 (probable) 


New College Textbooks 


The Macmillan Company, New YOrk 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE MEETING OF THE AMERICAN 
PHILOSOPHICAL SOCIETY 


THE ocean’s floor was discussed by leading geophysi- 
cists, meeting under the auspices of the American Philo- 
sophical Society in Philadelphia on November 26. Pool- 
ing their knowledge of the inaccessible regions under 
thousands of fathoms of salt water, the significance of 
evidence brought up by their remote-control equipment 
was considered. No man will ever stand on the ocean floor 
at the bottom of some of the great deeps, but the rocks 
under those deeps are gradually yielding their secrets. 
Suggesting that nations use their warships as oceanic 
exploration equipment, Dr. Richard M. Field, of Prince- 
ton University, outlined the great sub-sea mapping task 
still before oceanographers. Structures under the sea, 
according to evidence he presented, seem to be continua- 
tions of structures near the shoreline on land. But exten- 
sions of structures across great ocean basins are not 
justified by present evidence. 


SUMMARIZING results of gravity studies made last sum- 
mer on board the U.S.S. Barracuda, Dr. H. 8. Hess, of 
Princeton University, finds that the mountains under the 
sea, forming the West Indies, are an extension of the 
Andean Cordillera Central to the south, and connect with 
the Mexican highland through structures in southern 
Yueatan. Methods for making gravity studies at sea, 
where a firm base for equipment is lacking, were described 
by Maurice Ewing, of Lehigh University. Special pendu- 
lums, whose speed varies with the force of gravity, have 
been developed for use in boats. Several of these, work- 
ing together, give accurate gravity reading even when 
the boat rolls as much as five degrees. Earthquakes give 
clues concerning submarine geology which may be inter- 
preted by geophysicists as evidence of submerged struc- 
tures. The speed of an earthquake wave through the sea 
bottom may be compared with its speed through known 
rocks, and the composition of the sea floor learned. Cap- 
tain N. H. Heck, of the U. S. Coast and Geodetic Survey, 
who believes that much more work must be done before 
the sub-sea structures can be definitely identified, de- 
scribed this work. To date, the evidence collected is 
suggestive, rather than conclusive. 


PUNCHING holes in the sea bottom, thousands of feet 
below the surface, to collect samples of the sea floor, has 
been the work of Dr. Charles Piggot, geophysicist of the 
Carnegie Institution of Washington. Using a specially 
designed gun, which shoots a hollow tube into the sea 
floor, he brings up ten-foot long sections of the ocean 
bottom. Studying these are a number of investigators 
whose work was explained by Dr. W. H. Bradley, of the 
U. 8. Geological Survey, and Dr. J. A. Fleming, of the 
Carnegie Institution of Washington. Dr. Bradley finds 
that in the sea floor there is evidence of four ice ages, 
which can not yet be definitely correlated with the ice 
ages on the continents, and of two periods of violent ex- 


plosive volcanic action, one during the ice ages, and one 
after the most recent ice age. Changes in the earth’ 
magnetism during the ice ages, as shown by the deep seq 
sediments collected by Dr. Piggot’s sampler, were (de. 
scribed by Dr. Fleming, who finds that considerable 
changes in the earth’s magnetic field have occurred iy 
rather recent geologic time. The exact nature of these 
changes can be determined by further study of ‘‘ fossil 
magnetism,’’ and from it geologists hope to learn the 
causes of the shifting of the earth’s magnetic field. 


THE log book of Captain Nathaniel Brown Palmer, of 
Stonington, Conn., early nineteenth century American 
mariner, was offered at the recent meeting of the Amer. 
ican Philosophical Society as proof that Captain Brown 
and his shipmates were the first ones to set eyes on 
Antarctica. Found by Colonel Lawrence Martin, chief of 
the Division of Maps of the Library of Congress, in the 
possession of Captain Brown’s descendants, who still live 
in Stonington, the log book constitutes the first direct 
proof that the Yankee skipper was the discoverer of 
Antarctica. Captain Palmer commanded one of a fleet 
of seven sealers that left Stonington on August 31, 1820, 
to hunt seal in the Antarctic. Two months later six of 
the ships laid over in President Harbor in the South 
Shetland Islands to prepare for sealing, while Palmer was 
sent out to find a better harbor. On November 17 Captain 
Palmer in his 44-ton ship, the Hero, sighted the peninsula 
that juts out of Antarctica toward South America and 
which is called by geographers ‘‘the American Salient.’’ 
Captain Palmer’s name was given to the land, but subse- 
quently British mapmakers persisted in naming most of 
it and eventually in referring to all of it as ‘‘Graham 
Land.’’ 


AN electrical discharge in a tube filled with gas behaves 
like a stroke of lightning, according to a report made by 
Professor J. W. Beams, of the University of Virginia, 
and Dr. L. B. Snoddy. Studying the speed with which 
luminosity traveled in a long discharge tube, a discharge 
was found that appeared to correspond to the ‘ ‘leader 
stroke’’ of lightning and a return discharge that was 
similar to the return stroke of a flash of lightning. 


Dr. E. A. CULLER stated that dual personality has been 
created experimentally in the psychological laboratory at 
the University of Illinois, by the use of the South Amer- 
ican arrow poison, curare. Actions learned in one per- 
sonality are forgotten during life in the other personality, 
he said. Dogs were the subjects of the experiment; the 
drug, by depressing the brain caused the animals to act 
on a different level of the nervous system. Normally, 
learning takes place in the cortex of the brain, but when 
the brain is affected by a powerful drug such as curare, 
learning can take place at a lower level involving, pre- 
sumably, subcortical parts of the nervous system. But 
what is learned during the normal personality is forgotten 
under the influence of curare. What is learned during the 
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Potassium Hydrogen Phthalate 


An Ideal Primary Volumetric Standard 


|. fcpemey HYDROGEN PHTHALATE meets all specifications for 
an ideal primary standard for volumetric analysis... is a 
stable, nonhygroscopic, crystalline solid for easy and accurate 
weighing ... is of high molecular weight and readily soluble in 
water for improved accuracy . . . does not change titer over long 
periods when stored in Pyrex glass. 

Eastman Potassium Hydrogen Phthalate, No. 538, is carefully 
purified and analyzes 99.97% pure. The low price, $1.05 per 
100 g., makes it especially attractive. ... Eastman Kodak Com- 
pany, Chemical Sales Division, Rochester, N. Y. 


EASTMAN ORGANIC CHEMICALS 


SAVE TIME=AVOID WASTE 
Feed Hay and Grain in ONE Operation 


p= COMPLETE RABBIT CHOW makes rabbit 
and guinea pig feeding much cleaner and quicker. 
Contains chopped alfalfa...crushed oats... protein, 


mineral, vitamin feeds. . . all in ONE bag. No dusty hay ‘s PURINA & 


to feed. No bulky stems to clean out. With Rabbit Chow, 
laboratories get high productivity of does... quick, uni- 


LABORATORY 2 


form growth of young... excellent vigor. Cost—rabbits, ; 
21 cents per month... guinea pigs, 4 cents per month. 


Write for complete analysis, feeding instructions and sample. 
PURINA MILLS, 861 CHECKERBOARD SQUARE, ST. LOUIS, MO. 
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curare personality, when the animal is functioning at the 
lower level, is similarly forgotten when he returns to his 
normal personality. 


Dr. ETHEL BROWNE HarveEY, who worked on the prob- 
lem at Woods Hole, Mass., and Naples, Italy, under a 
grant from the American Philosophical Society, reported 
that eggs of lower animals can develop without nuclei, 
either their own or those normally received from the sperm 
cells in fertilization. Dr. Harvey whirled sea urchin eggs 
in a centrifuge, subjecting them to a force 10,000 times 
that of gravity. This whirled the eggs in two, with the 
nuclei in*the lighter halves. Then she applied chemicals 
and physical stimuli to the parts without nuclei, which 
caused the cells to divide and start development. Division 
and arrangement of parts went on as though the cells 
were normally nucleated, until there were about 500 of 
them in the group and they had reached a definite early 
stage in organic development known as the blastula stage. 
These rudimentary organisms without nuclei lived in some 
cases as long as four weeks, whereas normal unfertilized 
sea-urchin eggs commonly die in a day or two. 


A CERTAIN kind of cancer or malignant tumor has 
been produced in some 100 albino rats by feeding them 
crude wheat germ oil made by ether extraction, according 
to a report by Drs. L. G. Rowntree, Arthur Steinberg, 
William R. Brown, George M. Dorrance and E. F. Ciccone, 
of the Philadelphia Institute for Medical Research. This 
is the first time that a produce of vegetable origin has 
been found to cause a malignant tumor. The finding, 
however, does not necessarly mean that wheat germ or 
any other article of diet is a cause of cancer. But since 
materials of this class have never before been implicated 
in cancer causation, a new field of investigation is opened. 
‘“An exhaustive study seems desirable,’’ Dr. Rowntree 
said, ‘‘to determine the relation of certain cereal prod- 
ucts to tumors resulting from their use.’’ 


THE CHICAGO MEETING OF THE AMER- 
ICAN PHYSICAL SOCIETY 

A HIDDEN ‘‘structure’’ has been discovered in water 
and other liquids, it was reported at the recent meeting 
of the American Physical Society at the University of 
Chicago. The seemingly formless nature of fluids, which 
enables them to take over the shape of any vessel con- 
taining them, is only a mask behind which hitherto un- 
known arrangements of atoms are in action. Professor 
G. W. Stewart, of the University of Iowa, described his 
investigations of very dilute solutions of such salts as 
sodium chloride and potassium chloride. Using a special 
kind of scattering of x-rays, known as diffraction, Pro- 
fessor Stewart was able to compare the ‘‘structure’’ of 
these solutions with the ‘‘structure’’ of pure water and 


to note the differences created by the addition of the salts. ° 


Using different materials but essentially the same x-ray 
method, Professor Frank H. Trimble, of eters Mis- 
souri State Teachers College, and Professor Newell S. 
Gingrich, of the University of Missouri, confirmed reports 
of a new type of atomic ‘‘structure’’ in liquids. Liquid 
sodium was the material chosen for study. It was found 
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that with increasing temperatures the concentration of 
atoms about any one atom was much less than for lowe 
temperatures. As expected the increased temperatuy, 
tends to destroy this new kind of ‘‘structure.’’ 


A STRANGE shifting of the light from the distan 
nebulae toward the red colors was the observable fae 
which led to the concept of the expanding universe, aj. 
vanced by the Belgian Abbé LeMaitre. This so-calleq 
‘‘red shift’’ was interpreted as being caused by the 
rushing away of these distant members of the stellar 
universe. The idea was analogous to the lowering of 
pitch of a train whistle as it shrills while rushing away 
from the observer. Astronomers throughout the world 
and particularly those at Mount Wilson Observatory sup. 
plied the bombardment of observable fact which has led 
to a search for a better theory than that of a universe 
in rushing expansion. Professor Arthur Haas, Austrian 
theoretical physicist, now at the University of Notre 
Dame, described calculations showing that the dilemma 
of the red shift could be circumvented if the total mass 
in the universe were increasing with time. 
in mass, for each second of time, amounting to 100,000 
times the mass of the sun would solve the difficulty. This 
concept of a universe continually growing heavier is one 
conclusion of a new theory of the universe which was 
proposed several months ago by the English physicist, 
Professor P. A. M. Dirac, who has won the Nobel Prize 
for his mathematical achievements in the field of physics. 
Professor Haas added that the basic hypothesis of Dirac’s 
theory is that the total number of primordial particles 
of matter in the universe is equal to the square of the 
ratio of the radius of the universe to the radius of the 
electron. The ratio is an enormously large number, for 
the radius of the universe is about the largest imaginable 
number which has any real meaning and the radius of the 
electron comes close to being the smallest imaginable 
number with equal real meaning. And the square of this 
ratio, of course, is enormously larger. Professor Haas 
showed that Dirac’s assumptions may be deduced from 
simple and plausible principles which seem to be basic 
in the physics of the universe. 


V. C. WILSON, of the University of Chicago, reported to 
the physicists meeting his cosmic-ray experiments carried 
out in a mine in Michigan to a depth of 1,600 feet. The 
mine chosen had its shaft slanting at 34 degrees to tlie 
vertical so that by placing the instruments at different 
places along the shaft any thickness of rock could be 
studied for its absorption of the rays. At the maximum 
depth of 1,600 feet it was found that the piercing radia- 
tion still came through the great rock mass. Its value, 


however, was only one twenty-thousandths of the intensity J 


at the surface. 


STUDIES IN ACOUSTICS 


Srupies of the relation between automobile noise and | 


speech intelligibility showing that it takes ten times the in- 
tensity of speech sounds to carry intelligible conversation 
back to the back-seat occupant than it does for the latter 


to talk to the driver in front, were reported by Dr. J. ©: | 
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steinberg and W. A. Munson, of the Bell Telephone 


§ jaboratories, New York City, at the Ann Arbor meeting 


of the Acoustical Society of America. Investigators of 
the Electrical Research Products, Inc., made the measure- 
ments from which the conclusions were drawn. Three 
positions of two occupants in a ear were investigated. 
When seated side by side in front intelligible conversa- 
tions could be carried on at all speeds up to 60 miles 
an hour with little trouble. An increase of sound inten- 
sity of only two decibels is needed and this can be ob- 
tained by raising the voice. In the test of conversation 
from the back seat to the driver, no shouting is needed 


| witil 50 miles an hour is reached. Then a two decibel 


increase is required. At 60 miles an hour a six decibel 
rise is needed. However, for the same position of car 
gecupants but for conversation from the front seat to the 
back it is necessary to raise the voice to 18 decibels to 
obtain intelligible conversation at 60-mile-an-hour speeds. 
Actually what happens is that the driver in front soon 
gives up attempts to carry on the conversation. The point 
is that a sound intensity of 16 decibels is almost at the 
limit of human ability to maintain intelligible conversa- 
tion. Twenty decibels is the limit. A single word can 
be shouted, said Dr. Steinberg, with an intensity of 30 
decibels and some opera singers can attain an intensity 
of 40 decibels for a sustained note. But for intelligible 
conversation 20 decibels is the maximum. 


HIGH-SPEED motion pictures of the little-known vibra- 
tions of the human vocal cords, taken at the rate of 4,000 
frames a second, were exhibited for the first time pub- 
lily. The fundamental experiments in the origin of 
human speech have significance in solving that old, but 
basic, question of whether it is the cords or the shape of 
the mouth which predominate in determining speech 
characteristics. D. Herriot and D. W. Farnsworth, of the 
Bell Telephone Laboratories, constructed the experimental 
arrangement which made possible these pioneer physio- 
logical pictures. The method was to insert, far back 
in the mouth, a small dental mirror and by it and other 
nirrors reflect an intense beam of light on the vocal cords. 
Light reflected by the cords came back out of the mouth, 
then through a small hole in one of the mirrors and 
finally into the special high-speed camera. So fast is 
this camera, and so short the exposures for each frame, 
that it is useless for ordinary photography even out in 
bright sunlight. A large 2,000 watt bulb overloaded to 
gain greater brilliance was the light source employed. 
Shining and glistening are the saliva-covered cords as 
they oscillate in speech. Their undulations start from the 
bottom as they close; then progress upward and finally 
and suddenly they open again to repeat the process. 
Finally the subject, Mr. Farnsworth in this case, pauses 
for breath, the cords relax and the opening of the glottis 
enlarges as he inhales. Interest of the telephone engi- 
neers in the work centers around potential improvements 
in equipment, for basic knowledge of human speech leads 
to the design of better apparatus. For the same reason 
the pietures should have significance for radio and sound 
motion pictures. 
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For twenty years Dr. E. W. Brown, professor emeritus 
of mathematics at Yale University, has caleulated labori- 
ously by long-hand the influence of the sun on the moon, 
a task that compares in complexity with ‘‘a chess problem 
in three dimensions, played blindfolded.’’ He was able 
to report to the American Philosophical Society that 
these two decades of astronomical calculations were 
‘*done without an error.*’ Dr. Brown, assisted by Dr. 
W. J. Eckert, by using adapted commercial calculating 
machines, has checked in one year’s time the original 
calculations and proved them correct. 


Boop stains can be made to shine in the dark through 
the use of a chemical spray developed by Dr. W. Specht, 
of the University of Jena. Fresh stains, recognizable by 
themselves, glow only feebly, but old and faded stains 
have a bright, pronounced luminescence. The spray con- 
sists of a one tenth per cent. solution of an organic chem- 
ical, 3-amino-phthallie acid hydrazid, to which soda and 
hydrogen peroxide have been added. It is used with an 
atomizer. The method is said to be so sensitive that it 
will detect five drops of blood dissolved in six quarts of 
water. 


BEES have an exceedingly high blood sugar concentra- 
tion during their active life as honey-gatherers, Dr. R. 
Beutler, of the University of Munich, has found. It is 
twenty times higher than the normal blood sugar percent- 
age in man: 2 per cent. as against the human 1 per cent. 
This high concentration seems to be definitely correlated 
with flying activity, for young bees that still live in the 
hive and have not begun to function as honey-hunters 
have only .2 per cent. blood sugar. A flying bee beats 
her wings about 200 times a second, thereby necessitating 
a rapidity of movement in her principal muscles simply 
unheard of in the muscles of man and other vertebrate 
animals. 


A PATENT has been granted to Mr. Glenn B. Warren, 
of the General Electric Company, on an adaptation of the 
steam turbine, one of the most highly efficient sources 
of power ever devised, when operating under certain 
limited conditions. His invention is an attempt to adapt 
the turbine so that it will operate efficiently under rail- 
road conditions. Two turbines, one for low-speed and 
one for high-speed operation, are provided by Mr. Warren. 
Gearing connects or disconnects either turbine as the 
operating speed dictates. Unusual interest is attached 
to the invention by the fact that the railroad world is at 
present torn between adherents of steam hauling and 
advocates of the speedy Diesel engines that are proving 
themselves on many of America’s crack streamliners. 
Attention of steam men has been directed toward de- 
veloping a substitute for the impressive, yet relatively 
inefficient reciprocating engine that has ruled the rails 
since the first railroad was built. Its chief disadvantages 
are its inefficiency and the pounding of the rails that oc- 
curs on each stroke of the pistons. The turbine is one 
suggested method of overcoming this handicap of the 
reciprocating locomotive. 
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Au Outstanding New Text and Manual 
PHYSICS 


for Students of Applied Science 


By J. EDMOND SHRADER 
Professor of Physics, Drexel Institute of Technology 


638 pages, 6x 9, 538 illustrations, $4.00 


[HE purpose of this new text is to pre- 


sent, in logical sequence and concise 
form, those fundamentals which are nec- 
essary to give the technical student a work- 
ing knowledge of physics. The materials 
included, the arrangement of topics, and 
the manner of presentation reflect the 
author’s experience in years of teaching 
physics to engineering and art students and 
in his own research and consulting work. 
Preliminary editions of the book have been 
used in the author’s courses for the past 
five years. 


The arrangement of material, by which 
mechanics and heat are followed first by 
electricity and then by wave motion, sound 
and light, is that which seems to the author 
most logical and best suited to the needs of 


the student for the pursuit of other sub- 
jects, especially in the field of engineering. 
The calculus is used only sparingly and in 
the latter parts of the book; a working 
knowledge of trigonometry is however, 
assumed. 


Since the author believes that modern 
physics can be studied to advantage only 
after a thorough mastery of the older and 
basic principles, modern developments are 
touched upon only lightly. 


A comprehensive list of problems is given 
at the end of each division of the book. 
Answers for the odd-numbered problems 
are printed, and enough problems are given 
so that either the odd-numbered problems 
or the unanswered even-numbered ones 
may be assigned. 


Manual of Experiments in Physics 


By J. EDMOND SHRADER 
262 pages, 6x9, illustrated, $2.25 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York 


Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A NEW PROCESS FOR THE MANUFACTURE 
OF PHOSPHORUS 

PHOSPHORUS, the chemical element which bursts into 
flames when exposed to air, is now being produced, and 
shipped, in tank car lots to open up a new field for chem- 
ical industry. This achievement, one of the outstanding 
chemical industrial developments of the year, is being 
recognized by the presentation on December 10 of the 
Chemical and Metallurgical Engineering award to the 
Monsanto Chemical Company. 

In life and death, peace and war, industry and agri- 
culture, phosphorus is an element interwoven with mod- 
ern civilization. When you eat cakes or other bakery 
products made with baking powder, the action of phos- 
phorus is entering your existence. When you strike a 
match the sparks and flame come from the phosphorus 
present. There is phosphorus in your bones and those of 
many animals. And the farmer requires phosphorus fer- 
tilizer to replenish his soil so that crops will grow. In 
war—in the air, on the ground or on the oceans—phos- 
phorus comes into its own as the creator of dense smoke 
screens which shield a military force from its enemies. 
Poisons—used commercially to exterminate rats—contain 
phosphorus. 

For years the phosphorus in animal bones was the prin- 
cipal source of this element. But gradually it was found 
that by heat-treatment the phosphorus in certain rocks 
could be removed as a vapor and condensed under water 
to yield the waxy-colored element. The newer way, and 
the method for which the Monsanto Chemical Company 
received the current award, is to obtain the phosphorus 
with the heat of an electric furnace. Sand, rock contain- 
ing calcium phosphate, and coke are fed into the electric 
furnace. In this high temperature of the carbon are, 
6,620 degrees Fahrenheit, the three raw products react 
to create carbon monoxide and elemental phosphorus in 
the form of a vapor. Because the phosphorus readily and 
dangerously combines with air, the whole industrial opera- 
tion must be carried out under reduced pressure or else 
in a vapor of hydrogen or nitrogen. Purification of the 
phosphorus vapor condensed under water can be accom- 
plished by melting the element and stirring it. Or certain 
oxidizing agents like potash can be used to remove im- 
purities. With the air still excluded, the purified phos- 
phorus can be sealed in steel drums or even in tank ears 
and shipped to the chemical plants which turn the element 
into any of its many uses. 


CHEMICAL INDUSTRIES 

DurinG the week of December 6 the Sixteenth Exposi- 
tion of Chemical Industries was held in New York. But 
that exhibit was only the visible front for an industry 
which weaves its roots deep throughout the nation. 

Few inhabitants of Enka, N. C., knew that the Chem- 
ical Exposition was in progress, but they all knew that 
the great rayon plant there has brought them a measure 
of economic wealth in the form of employment. All of 


them would be interested to know that $1,200,000 has 
been poured into new investment in that plant in the last 
two years. 

Similarly, Amphill, Va., is the site of a new invest- 
ment of $6,000,000 for a plant to make transparent cellu- 
lose wrappings. And Fernandina, Fla., sees a $7,000,000 
paper plant rise in its midst to bring new workers to swell 
its 3,023 population. Neighboring Port St. Joe, Fia., 
finds a $1,000,000 paper plant building. Stone Moun- 
tain, Ga., has a $2,000,000 glass plant and Acme, N. C., 
a $3,000,000 paper plant. 

Thus it is throughout the nation. The chemical expan- 
sion is by no means restricted entirely to the South. 
Small communities are finding a new stakehold in tlie 
battle of living, for it is mainly in the hinterlands that 
the chemical process industries have spread some $350,- 
000,000 in the last two years. That, in brief, is the story 
which lay behind the exhibits shown in New York City. 
Leading the march into new territory is the chemical pulp 
and paper industry which is realizing—as did the textile 
industry in the 1920’s—that the South is the place for 
paper making; a place where pulpwood is cheap and 
abundant and where a favorable climate permits better 
year-round operations. Ways of using the South’s pines 
may soon enable that region to supply 60 per cent. of all 
the nation’s requirements in pulp and paper. The paper 
industry heads the list of new investments with a total of 
$138,000,000. 

Like pulp and paper the great rayon industry is moving 
to warmer climes to be nearer its source of supply— 
Old King Cotton—no longer just a fiber for making 
cheaper fabrics but a raw material from which comes 


‘#ilk-like clothing. The cellulose of cotton yields the trans- 


parent wrappings which, each week, appear in some new 
place in modern packaging. In the last two years thie 
rayon industry has invested $49,300,000 throughout the 
nation in new plants and equipment. 

Third ranking chemical investor is the ‘‘heavy’’ chem- 
icals industry, the little-seen but vital supplier to all the 
other phases of chemistry—sulphurie acid, chlorine, am- 
monia, alkalis and the other basic products. These basic 
chemicals make possible the operations of other chemical 
plants which in turn make everything from glass to fer- 
tilizer and from soap to gasoline. Great industries like 
steel, motor cars, aviation, petroleum, textile, photog- 
raphy, explosives and countless others are all customers 
of the ‘‘heavy’’ chemicals, which have spent some $35,- 
500,000 in the last two years in new equipment and 
plants.—Rosert D. 


OPHTHALMOLOGICAL STUDIES 
BABIES’ eyes, far-sighted at birth, become more far- 
sighted up to the end of the seventh year of life. Studies 
showing this, which is the opposite of the generally ac 
cepted view, and which also contradicts the general notion 
that increased close work at home and school causes 10 
increase in near-sightedness, was reported by Dr. E. V. 
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Include These in Your 1938 Adoptions 


Fundamentals New! 


ANATOMY 


In writing this book Dr. Francis has kept in mind the essentially practical signifi- 
cance of a knowledge of anatomy in both its professional and lay aspects. His 
long experience as a teacher and his intimate knowledge of the subject in his role 
of physician to the Developmental Health Inquiry of the Associated Foundations 
establish the authoritativeness of his text and illustrations. 


All anatomy textbooks have one thing in common—they teach anatomy, but 
each one has a different approach. This new “Fundamentals of Anatomy” 
teaches anatomy, BUT IT IS A DIFFERENT TYPE OF TEXTBOOK. It 
differs mainly in its approach—the author opening the door through LIVING 
anatomy. This approach has the following advantages: 1st. Living anatomy 
emphasizes the normal body. 2nd. It serves to act as basic knowledge in under- 
standing hygiene and health. 3rd. It goes hand-in-hand with normal physiology. 
4th. Normal, living anatomy should be had for the proper understanding of 
physical changes in disease. 

Fundamentals of Anatomy—By Cart C. Francis, Senior Instructor in Anatomy, Laboratory 
of Anatomy, Western Reserve University. 320 pages, 176 illustrations, including 26 color plates. 
Price, $2.75. 


Fundamentals 4th Edition! 


HUMAN PHYSIOLOGY 


The major changes made in this new edition had to do with the discussion of the 
vitamins and the endocrine glands. Recent developments in these fields and the 
fundamental importance of each warranted considerable amplification. Another 
change was the condensation of the discussion of metabolism to approximately 
one-half of the space devoted to the topic in previous editions, largely because 
the more complete presentation presupposed more knowledge of chemistry than 
that possessed by the average student using the text. Likewise, the chapter 
dealing with immunity has been simplified. 

The addition of approximately thirty figures and diagrams needs no explanation; 
such illustrations cannot fail to be of assistance to the student. As a further 
aid in making the text intelligible to the beginner a glossary has been added, thus 
enabling the student. to understand discussions in which new terminology is used. 
Fundamentals of Human Physiology—By J. J. R. MacLeop, Late Regius Professor of Physi- 


ology in the University of Aberdeen, Scotland, and R. J. Seymour, Professor of Physiology, Ohio 
State University, Columbus, Ohio. Fourth Edition. 424 pages, 108 illustrations, 4 color plates. 


Price, $2.50. 


The C. V. MOSBY COMPANY—ST. LOUIS, MISSOURI 
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L. Brown, of the University of Chicago, at the Fifteenth 
International Congress of Ophthalmology meeting in 
Cairo, Egypt. 

Dr. Brown’s findings, which permitted a general sur- 
vey of trends toward or away from short-sightedness, 
were obtained by repeated examinations made on the 
same eye at intervals of one or more years. These ex- 
aminations, made on eyes at complete rest as a result 
of putting atropin in’ them, were carried out on 1,203 
eyes. Dr. Brown believes that more accurate knowledge 
of eye changes can be obtained by watching them in the 
same eyes from year to year than by comparing condi- 
tions found in one group of eyes with those in another 
group. In his studies if 2 years elapsed between exami- 
nation of the same eye, the amount of change was divided 
by 2. If 4 years had elapsed, the amount of change was 
divided by 4, and so on. In this way 8,820 yearly changes 
in individual eyes were computed. 

After the seventh year eyes became less and less far- 
sighted, tending toward near-sightedness. This change 
stops at 20 years, or is so slight as to be negligible. Be- 
tween the ages of 34 and 42 Dr. Brown found another 
reversal, the average eye becoming slightly more far- 
sighted, but the change each year is still negligible in 
amount. The change toward near-sightedness between 
8 and 20 years is not, Dr. Brown believes, a result of an 
increase in near work because of increased school and 
home study. The rate of change toward short-sightedness 
in the eyes of the average person who comes to the opthal- 
mologist is actually only slightly more than half as great 
between 14 and 20 years as between 8 and 13 years. A 
striking change toward near-sightedness occurs at about 
12 or 13 years of age. This, Dr. Brown believes, is a 
result of or a part of the growing-up process which causes 
such striking changes in other parts of the body at this 
same age. 

A plea for the good neighbor policy for the prevention 
of blindness will be made by Dr. F. Park Lewis, of Buf- 
falo, N. Y. ‘‘The blindness that comes from negligence, 
from ignorance, from indifference, from malnutrition and 
low standards of living is universal,’’ Dr. Lewis says. 
Fighting these causes of blindness, in his opinion, is a 
job for world-wide cooperation by physicians, sanitarians, 
governments and society itself. Such a world-wide fight 
against causes of preventable blindness would not only 
save the eyesight of hundreds of thousands but would 
raise the living standards of the undernourished, thereby 
making them assets rather than liabilities in their com- 
munities. ‘‘To better the economic conditions,’’ Dr. 
Lewis points out, ‘‘is to make a satisfied and contented 
people, thereby taking away one of the chief incentives 
that lead to war.’’ 


CLIMATE AND INFANTILE PARALYSIS 

THE virus of infantile paralysis is widely scattered 
throughout the world, existing even in places where epi- 
demies of the disease rarely occur, according to a report 
by Drs. N. Paul Hudson and E. H. Lennette, of the Ohio 
State University and the University of Chicago, given at 
the recent meeting of the American Society of Tropical 
Medicine in New Orleans. 
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Climate may play a part in bringing about a naturg| 
immunity or resistance to the disease. The two bacter. 
ologists examined the blood of small groups of persons 
living in such widely separated places as Nashville, Tenn,. 
Liberia; Peiping, China; the Philippine Islands; inlanq 
Brazil and Thursday Island, Australia. Most of these 
persons, at least four fifths, had in their blood substances 
which could neutralize the virus of infantile paralysis, 
Presence of such neutralizing substances in the blood usv- 
ally means that the person has previously had the dis. 
ease or at least has got some of the virus into his system 
and has developed immunity or resistance to the disease, 
Consequently it appears that the virus of the disease 
is pretty widely scattered around the world. 

Epidemics of infantile paralysis are uncommon in the 
regions in which Drs. Hudson and Lennette made their 
blood studies, although occasional sporadic cases occur, 
or the disease may be endemic, a few cases always occur- 
ring but with no epidemics. Since most of these places 
are in the tropical or subtemperate zone, the two bacteri- 
ologists suggest that climate affects the relation between 
the virus and man. Man in these climates apparently 
can play host to the virus, which is a parasite, so that 
it does not die off, and at the same time is able to build 
up an immunity to it so that he rarely gets sick with in- 
fantile paralysis. 


SULFANILAMIDE AND ANOTHER GROUP 
OF DISEASES 


Reports of successful use of sulfanilamide in a new 
group of diseases were made by Drs. Perrin H. Long and 
Eleanor A. Bliss, of the Johns Hopkins Hospital, Balti- 
more, at the meeting of the Southern Medical Associa- 
tion in New Orleans. The first American report of the 
use of this powerful remedy was given by these same 
investigators at the meeting a year ago. At that time 
they reported cures of erysipelas, childbed fever and 
other streptococcus-caused ailments with sulfanilamide 
treatment. This year they reported its healing effect in 
the painful and generally stubborn illnesses due to infec- 
tion of the urinary tract. Cases that had lasted for from 
five to seven years and in which all other forms of treat- 
ment had failed were cured by sulfanilamide. The drug, 
Dr. Long said, kills practically all of the germs which 
commonly infect the urinary tract. 

The all important factor in treating these conditions is 
to obtain the proper concentration of the drug, that is, 
to get enough of it into the urinary tract to kill the germs. 
The amount necessary can be determined by laboratory 
tests. Laboratory tests, also, can show whether or not 
sulfanilamide will cure cases of streptococeus infections, 
the condition for which the drug was first tried. There 
are many varieties of streptococci. That not all are sus- 
ceptible to the action of the drug is shown by a research 
reported by Drs. Long and Bliss and their associate, W. 
H. Feinstone. 

Identification of the particular streptococcus that is 
causing illness in a particular patient is of prime im 
portance. The investigators described how these germs 
may be identified and which ones can be killed by 
sulfanilamide. Group A and Group B hemolytic strepto- 
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OCCASIONAL PAPERS OF THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


The Scientific Aspects 
of Flood Control 


Three illustrated papers presented at the Roches- 
ter meeting of the Association in cooperation with 
the Ecological Society of America, by F. A. Silcox, 
Chief of the U. S. Forest Service, Dr. W. C. Lowder- 
milk, Associate Chief of the Soil Conservation Ser- 
vice, and Dr. Morris L. Cooke, Chief of the Rural 
Electrification Administration. These three papers 
present the serious problems arising from failure 
to control flood waters at their source and the soil 
erosion resulting from this neglect, and the steps 
that are being taken towards permanent control. 


Price prepaid 50 cents 


Some Fundamental Aspects 
of the Cancer Problem 


Symposium sponsored by the Section on Medical 
Sciences at Atlantic City, N. J., published under the 
direction of the following committee of workers in 
medical science: William Charles White, Chairman ; 
Vincent du Vigneaud, C. C. Little, Esmond R. Long, 
and Carl Voegtlin. Edited by Henry B. Ward. 
These papers bring out the advances recently made 
in cancer research by leading investigators along 
the three main approaches to the problem: biology, 
chemistry and physics. A summary of the papers 
will be found in Science for February 5, 1937. 


Price, cloth, $2.50; paper, $2.00 


THE SCIENCE PRESS 


3941 Grand Central Terminal 
New York, N. Y. 


Lancaster 
Pennsylvania 


LaMotte Universal pH Outfit 


Compact and readily portable. Cov- 
ers a wide pH range. Can be sup- 
plied with any 3, 4, 5, 6 or 7 sets 
of LaMotte Permanent Color Stand- 
ards and will therefore cover any 
desired part of pH range, 0.2-13.6. 
Applicable to all types of research 
and industrial pH work. Accurate 
to 0.1 pH. Excellent for use with highly colored or turbid 
solutions. Price, $35.00 to $55.00 f.o.b. Baltimore. 


LaMotte Chemical Products Co. 
418 Light St., Baltimore, Md. 


TELLS AIR CONDITION 
AIRGUIDE 
A CLOCK TELLS TIME 


To know room temperature is not 
enough! Health and comfort de- 
pend upon humidity too. These 
scientifically accurate Airguide 
models perform the double task 
of telling both temperature and 
humidity. At a glance they warn 
when the air approaches the irri- 
tating dryness which causes most 


i re of the coughs and colds so preva- 
lent in our artificially heated 
we homes and offices. Airguides 

shown make practical and very 


WANTED 


New Products and Processes 


Large and highly successful company actively engaged in the 
manufacture and sale of basic drug, pharmaceutical, biologi- 
cal, medicinal chemical and allied products desires to obtain 
manufacturing and sales rights for new products. 


Particularly desires products which can be sold in bulk and 
in large quantities. 
Address “MANUFACTURER” care of Science, 
3941 Grand Central Terminal, New York, N. Y. 


attractive gifts. 


them. 
Desk Airguide.—Handsome easel type comes 
in: Fine Black Bakelite Case, Chromium 

Fittings, $3.50; Rich Walnut Bakelite Case, 

Gold Plated Fittings, $3.50. 

Airguide Barometer to match either above, 
$6.50. 

All above easel types measure 454” x 4%”. 
Wall Airguide.—The Eton Model, reading 
both temperature and humidity is the successor 
to the old wall thermometer. Striking modern 
case of black and chromium, with two-tone 
silver dial. Size 7%” x 2%”, $3.50. 
Airguide Trio.—This combines Thermome- 
ter, Humidity Indicator and Barometer in a 
single unit of outstanding beauty and useful- 
ness. Modern design. Exceedingly attractive 
and sure to please. Black and chromium with 
white. Stands on its Flat Base. Size 51%4” 
high, 45%4” wide x 24”, $9.75. 

Prices are Postpaid in U.S.A. Satisfaction guaranteed 
WALTER F. MARTINI, Distributor — 
2 & 4 Stone St., New York, N. Y. “ETON” 


Solve your gift problems with 
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coccal infections in man can be cured by the drug. Good 
results have been obtained in treating Group C hemolytic 
streptococcal infections in dogs and horses. Group D 
hemolytic streptococcal infections in man are unaffected 
’ by the drug. Alpha streptococcal infections, the kind 
found in the heart disease known as subacute bacterial 
endocarditis, are in general not affected by sulfanilamide 
treatment. 

Cases of gonorrhea cured within three days by sulfan- 
ilamide were reported by Professor E. P. Alyea, of the 
Duke University School of Medicine, at the meeting. Pro- 
fessor Alyea treated 158 patients with this drug and four 
fifths made these rapid recoveries. Out of 1,000 cases 
treated by the generally accepted method of a few years 
ago, nearly half had complications. Sulfanilamide was 
only introduced into American medicine a year ago and 
so far 830 cases of gonorrhea treated with it have been 
reported in scientific journals. In these 830 cases not a 
single complication of gonorrhea has been reported. Pro- 
fessor Alyea called this ‘‘a most striking result.’’ 


HIGHWAY ACCIDENTS 


THE accident-repeaters may only be less than four per 
cent. of the driving population, but they are mixed up in 
nearly two fifths of the auto accidents. They may be 
only a few but whether because they are careless or are 
not nearly such good drivers as they like to think they 
are or for any other reason, they still cause damage far 
out of proportion to their numbers. 

This was the warning read before the Highway Re- 
search Board at its annual meeting in the National Acad- 
emy of Sciences building in Washington by Dr. Harry 
M. Johnson, of the Highway Research Board. Basing his 
findings on a study of nearly 30,000 Connecticut drivers 
who had licenses and presumably operated cars straight 
through from 1931 to 1937, Dr. Johnson found that a 
small percentage of drivers, whom he labelled ‘‘ accident- 
repeaters,’’ tend to be involved in accident after accident. 

Numbering less than four per cent. of the total number 
of drivers involved in accidents, they nevertheless manage 
to have 39 per cent. of the fatal accidents, 36 per cent. of 
the non-fatal personal accidents and 38 per cent. of the 
accidents in which no one was injured. Furthermore, Dr. 
Johnson found, accident-repeaters tend to shorten the 
time between accidents as their accidents accumulate. 
‘The fourth accident, for example, tends to follow the 
third more closely than the third accident follows the 
second.’’ Because this small number of drivers causes 
so much damage, employer, insurance company and the 
licensing authority ought, if possible, to have a record of 
all accidents whether their consequences are important 
or trivial, in order to establish a reliable basis of pre- 
dicting the behavior of their drivers as soon as possible, 
he concluded. Dr. Johnson’s findings are further inter- 
esting in view of the fact that other surveys indicate 
that industrial accidents tend to follow a pattern similar 
in one respect at least. There are accident-repeaters in 
industry as well. 

A 32 per cent. increase in night traffic fatalities as 
against a 4 per cent. decrease in day-time fatal accidents 
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was used by Kirk M. Reid, General Electric Compa 
illuminating engineer, as an argument in favor of nig} 
lighting highways. Accidents on well-lighted roads hay 
been reduced from one half to one third, he indicat 
Such lighting costs on an average less than one third ty 
money value of the destruction taused by higher accije 
rates that prevail when proper lighting is not resorta 
to.—LEONARD H. ENGEL. 


ITEMS 

Dr. L. M. Broperick, head of the veterinary depar wt 
ment of the North Dakota Agricultural College, reporgif Na: 
that the 1937 epidemic of horse sleeping sickness, ee M 


cephalomyelitis, again the cause of heavy losses of horse nits. 
has run its course and died down. Believed to be sprea 
by a mosquito, the horse brain fever arouses interes 
because of the parallel disease found among human 
encephalitis, which was recently epidemic in St. Louis is 
Decline in the number of cases of the horse disease w 
attributed by Dr. Broderick to cold weather which } 
put an end to mosquitoes for the time being. 


THE uses of light in agriculture were discussed by Di 
Samuel G. Hibben, of the Westinghouse Electric anj 
Manufacturing Company at the meeting in Chicago @ 
the American Society of Agricultural Engineers. Sterili 
zation with short-wave ultra-violet is proving especial) 
useful. It kills germs in milk and other products, ani 
also in the containers where heat sterilization is not prat 
ticable. It combats molds on seeds, bulbs, foods and wal 
surfaces, as well as the fungi that cause plant disease 
It is also used in the treatment of skin ailments and super 
ficial wounds of farm animals. In the non-lethal wav 
lengths, ultra-violet radiation insures healthy bone growth 
in animals, increases vitamin content in milk, and im 
proves egg production by poultry. In addition to its us 
for direct illumination in house and barn and over thi 
farmyard generally, light is used to lure many inset 
pests to their doom and away from field and orchari 
crops they would otherwise damage. 


BASING their conclusions on a long series of experi 
ments, two chemists have presented a revised table 0! 
‘‘explosive limits’’ of inflammable fluids that are widel 
used in industry, and when wrongly used, are dangerous 
explosives. Speaking before the convention of the Amer 
ican Institute of Chemical Engineers, at St. Louis, Fret: 
erick C. Mitchell and Harcourt C. Vernon, of E. I. du 
Pont de Nemours and Company, reported corrections i 
the listing of flammable chemical reagents and the col 
ditions under which they form explosive mixtures wit! 
air. A substance which forms an explosive mixture wit! 
air at room temperature, for example, should not be move( 
from one container to another by an air blower. Theit 
message is of general importance throughout industry, 
for on the observance of the indicated precautions de 
pends the safety of countless workmen. Seven differen 
methods of transferring liquids from one tank to anotlie! 


and for what materials they may be used were outlined § , . 
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logist \/ Zodlogist \/ Entomologist \/ 
otanist \/ Geneticist \/ or Naturalist \/ 


must read 


Genetics and the Origin of Species ” 


. Dobzhansky’s new book on Organic Diversity, 
ne Mutation, Mutation as a Basis for Racial and 
cific Differences, Chromosomal Changes, Variation 
Natural Populations, Selection, Polyploidy, Isolat- 
ss, ele Mechanisms, Hybrid Sterility, Species as Natural 
horseumits—No. 11, Columbia University Biological Series. 
Spreaq 
vee In my estimation 

imangmites T. D. A. Cockerell in Science (Nov. 19, 1937), 
Louigmt is the best book on these subjects ever written... 
e wagecause, being thoroughly well done, it includes the re- 
hh hapits of so many important recent researches, and so 

ings us up to date... .” 


Published on October 23rd, 303 copies were bought 
fore the first review, which is quoted above, ap- 
aved, and in spite of the fact that only geneticists 
d zoologists had received an announcement of its 
blication. 


Textbook possibilities 


t the moment of going to press with this announce- 
Prient, Genetics and the Origin of Species has been 
| wal opted as a text or as required reading at the uni- 
-asedirsities of Brown, California, Cornell, Indiana, Me- 
upe@mill, and Pennsylvania. It is being considered as a 
vaveggext by teachers at twenty-three other well known in- 
owtggitutions, name on application. 


» ang 


| imfin the opinion of L. C. Dunn, Professor of Zodlogy at 
s u@™olumbia and editor of the Columbia Biological Series, 
- tha@me book ean be understood by any one with a back- 
of general biology. 

hard 


Available for examination 


f you fill out and mail the coupon below at once, you 
neri™ay have a copy for examination on hand as you read 
. of'e reviews, which have yet to come. 


COLUMBIA UNIVERSITY PRESS 
nel Box B788, 2960 Broadway, New York City 


redq@ Gentlemen: Send me a copy of Dobzhansky’s Ge- 
netics and the Origin of Species ($3.60 a copy, 
_@ list) for 30 days’ free examination, subject to 
> 4 approval or return.* (If payment is made in ad- 
‘ong vance, The Press pays postage on shipment to you.) 
tig If you are interested in examining the book as a 
text, please check here (_ ). 


voll Name, address 


roug 


du 


cul I am teaching classes at (name of institution) 
het 


ed. 


*Books sent ON APPROVAL only to residents of the U. S. A. 


Ready in January 


A COLLEGE COURSE IN 


SOUND WAVES 
and ACOUSTICS 


By M. Y. 
Professor of Physics 
University of Texas 
The purpose of this text is to give 
students a thorough foundation in the 
elementary principles of wave motion, 
objective sound, and acoustics. It pre- 
supposes only an introductory course 
in general college physics. Stress is 
placed on the application of principles 
to actual industrial practice; and for 
this reason a more extended treatment 
is given to such topics as beats and 
combination sounds, and architectural 
acoustics. The plan and content of 
the text are based on fifteen years of 
experience of classroom teaching of the 
course. 


QUALITATIVE ANALYSIS 
and 
CHEMICAL EQUILIBRIUM 


By T. R. Hoaness and W. C. JOHNSON 
University of Chicago 
$2.75 

‘‘This book is, without question, one of the best 
solutions so far proposed for the difficult education 
problem of providing teachers and students with a 
simple but adequate and consistent transition be- 
tween elementary and advanced chemistry.’’— 
Pierre Van Rysselberghe, Stanford University, in 
The Journal of Chemical Education. 


ELECTRICITY AND 
MAGNETISM 
By S. LERoy Brown 


University of Texas 
$2.80 
‘*Tt appears to me there is a definite field for a 
book of this type. I am especially appreciative 
of the fine diagrams, the abundant problems, and 
the fine review section at the end of the book.’’— 
C. J. Lapp, The State University of Iowa. 


HENRY HOLT AND COMPANY 
257 Fourth Avenue New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A NEW SKULL OF THE APE-MAN OF JAVA 


THIs title of the earliest human being that ever walked 
the earth is restored to the Ape-Man of Java, Pithecan- 
thropus erectus, after years of doubt, by the discovery 
of a new skull, reported by Dr. John C. Merriam, presi- 
dent of the Carnegie Institution of Washington, at the 
recent meeting of the trustees of the institution. The 
discovery was made by Dr. G. H. R. von Koenigswald, of 
Bandoeng, Java, a research associate of the institution. 

The new skull was in more than forty pieces when it 
was picked out of its age-long resting-place in the gravel 
. beds of the Solo River and has not yet been fully patched 
together. However, Dr. von Koenigswald has determined 
that it is definitely human, a point hitherto considerably 
in doubt. Only last spring, the discoverer of the first 
skull, Dr. Eugene Dubois, reported his conversion to the 
opinion that the Ape-Man was an ape and not a man. 

The new-found fossils consist of a lower jawbone and 
a much broken skull-cap. The jawbone still contains 
several teeth and the sockets from which others have 
fallen out. Of particular importance is the third lower 
molar, or wisdom tooth. This is very large, showing no 
trace of the reduction common in most human jaws, and 
is characterized by Dr. von Koenigswald as an ape-like 
feature. On the other hand, the socket of the eyetooth 
is small, therefore not ape-like. The wrinkling of the 
crowns of the molars is more complicated than in modern 
man but less than in Peking Man, and is more similar to 
that of Neanderthal Man. 

The skull-cap is definitely human in the position of the 
ear, and in the way the lower jaw was jointed to the skull, 
but lacks a well-developed mastoid process, and in this 
respect it is ape-like. Summing up, Dr. von Koenigswald 
says, ‘‘ By these new finds it can be definitely proved that 
Pithecanthropus is human.’’ 

The age of the Java Ape-Man, Dr. Merriam commented, 
is not as great as was supposed when Dr. Dubois discov- 
ered the first skull-cap, more than forty years ago. Then, 
the fossils were stated to belong to the period before the 
Iee Age, and to have an antiquity of more than a million 
years. Recently discovered fossils of extinct animals in 
the same gravel beds indicate that Pithecanthropus ex- 
isted some time near the middle of the Ice Age, and is 
therefore not much more than half the formerly supposed 
age. 


MODERN PHYSICS FOR THE LAYMAN 


TEN years ago a physicist would have been able to draw 
a picture of an atom for you that looked something like 
a solar system in miniature. To-day scientists confess 
that such a picture is obsolete and there is nothing fit to 
satisfy you or fit to hang on the wall. Intricate mathe- 
matical equations and explanations replace old concepts. 
You can have mathematical ‘‘pictures’’ much more use- 
ful and satisfying to the physicist. 

This abandonment of atom models was the mark of 
modern physics emphasized at the symposium on ‘‘ Philo- 


sophical Concepts in Modern Physiecs’’ being spongy, 
by the Franklin Institute. Four of America’s |eqjj 
physicists lent a hand to struggling laymen who halting 
ponder the seeming paradoxes of modern mathematip 
physics. They were Dr. E. U. Condon, of Princeton yy, 
versity; Professor J. C. Slater, of the Massachusetts | 
stitute of Technology; Professor E. C. Kemble, of fy 
vard, and Dr. W. F. G. Swann, of the Bartol Resear 
Foundation of the Franklin Institute. 

Here are some clues to the mental changes needed j 
the orientation of ‘oneself in the stream of modern phy 
ical discovery and experiment. Stop asking the physicis 
to backtrack and launch their attacks on fundament 
problems about matter by starting with the things y 
think you understand. That would be like trying to buil 
Bolder Dam with pick and shovel. And above al! don 
put too much reliance in what you may think is your ca 
mon sense. Remember that common sense, like Einstein 
theory, is relative. 

Modern physics is not becoming lost in unrealitie 
Each symbol and their collection into a mathematic 
what will happen when certain physical conditions a 
equation serves the very practical purpose of forecastin 
thus and so. The forecasts of modern physical theor 
are much more accurate than such familiar predictio 
as to-morrow’s weather. And, because they deal wit 
much more basic happenings, they eventually should hay 
much more importance. Already hope has been spurre 
that major conquests of disease will come out of exper 
ments on artificial radioactivity and the transmutatio 
of the elements; experiments, it should be emphasize 
which are guided at almost every step by the predictio 
of symbols in modern mathematical physics which it: 
all too easy to scoffingly misunderstand or fail to 4 
preciate. 

One needs a sharp mental readjustment to get over th 
idea that electrons and atoms and electric waves are Te! 
things that you can touch or see. Many people know tha 
one can’t see electrons, but familiarity with the term leu 
a sort of mental faith in their reality. These terms 0 
modern physics are merely convenient—and often mis 
leading—-mental concepts which represent certain sy! 
bols in mathematical equations. The things that maj 


seem real turn out merely to be ‘‘tools’’ of the mg 


just as a test-tube is a tool of the chemist. Morcovel 
you will need to recall the goal of physies, which is not ‘ 
build up a lot of mental models, but rather to set up ‘lM 
simplest relationships which will explain and_preii 
what happens in the physical world around us,—Tfos! 
POTTER. 


RADIO WAVES IN THE TREATMENT OF 
DISEASE 

New researches at the California Institute of Tet! 

nology hold the possibility of offering the long-soug! 

goal of selective treatment of various organs of the bot! 
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hysicist rather than a physician. 
fen it was found that alcohol molecules failed to behave 
cording to the well-known and favored theory of Pro- 
essor Peter Debye. 


ceMBER 17, 1937 


those ultra-short radio waves now being employed to 
duce artificial fever in the therapy of disease. 

Cancer, rheumatic fever, arthritis, syphilis, gonorrhea, 
Vitus Dance, and certain ocular diseases are among 
). afflictions of mankind which have been treated by arti- 
iq] fever induced by high-frequency radio waves. They 
| represent potential direction in which the treatment 
ay be extended with new and perhaps more successful 
sults. 

professor G. Potapenko, of the department of physics, 
the man whose findings may yield these important prac- 
val results. For more than a.year he has been investi- 
sting the absorption of short radio waves, 8 inches to 
feet in length, as they pass through many substances. 
Contrary to present-held theories the point of maximum 
sorption seemed not to depend greatly on the size of 
» molecules in the substance, but rather on the size of 
srt of the molecule which can be called the ‘‘tail.’’ 
his ‘‘ tail’? seems to rotate freely about the axis of such 
jlecules as those of alcohol. 

The exact knowledge of the maximum of absorption 
necessary to produce the selective heating of specific 
wans or parts of the body. Those parts containing 
slecules with orienting ‘‘tails’’ can be easily adminis- 
prec. 

All that is necessary, points out Professor Potapenko, 
to tune the radio wave generator to the wave-length 
prresponding to the maximum of absorption. Otherwise 
he effect is one of general heating like that now used 
) produce a general artificial fever in the whole body. 
One new and significant finding, previously unknown, 
sthat to eliminate the general heating and direct the 
eefits upon the liver or tumor, for example, the wave- 
ugths of the radio waves must be onemeray:s shorter 
lan those now used in practice. 
From the medical standpoint a valuable contribution 
ll be the development of a table giving the proper 


pigth of radio wave to be used in treating various parts 
if the body. 


The medical application of Professor Potapenko’s re- 
arch were not the initial goal of the scientist who is a 
His research began 


It beeame necessary to reinterpret the Debye theory 
hich holds that if a particle is a dipole it must orient 


self in an electric field. A dipole is a pair of electrical 
larges, one positive and one negative, separated by a 
mall distance. 
ipole is made of two parts due to the carbon and hydro- 


In the case of an aleohol molecule the 


en atoms combined with oxygen atoms. 
According to theory the orientation causes energy to 


fe absorbed and gives a maximum absorption in ‘certain 
tave-lengths which depends primarily on the size of the 
holecules, 


Finding that this prediction was not obeyed in his 


periments Professor Potapenko was led to the conclu- 
ton that the molecules themselves did not orient, but just 
heir ‘<tails.?? 
he size of the ‘‘tail,’? and not the size of the molecule, 


The molecule remains at rest. Therefore 
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determines the crucial maximum of absorption for the 
ultra short radio waves. 


A SURVEY OF SYPHILIS IN CHICAGO 

THREE FOURTHS of the victims of newly acquired syph- 
ilis in Chicago fail to complete curative medical treatment 
by their physicians, the minimum cost price of which is 
some $300 a case. Half the patients who go to clinics, 
at much less cost, stop treatment too soon. These facts, 
unearthed in an official survey, indicate that money is the 
chief need in the campaign against this serious venereal 
disease. They seem to provide argument for financing 
of the anti-syphilitic treatment from public funds. 

To the Chicago Medical Society, Dr. R. A. Vonderlehr 
and Lida J. Usilton, of the U. 8. Public Health Service, 
and Howard Hunter, of the Works Progress Administra- 
tion, presented without economic argument the data of 
their syphilis survey conducted with the cooperation of 
the Chicago and Illinois health departments and Chicago 
clinics and physicians. It is the most extensive syphilis 
survey ever made. 

Syphilis afflicts 44 out of every 10,000 persons in Chi- 
cago, the survey showed. This figure is based on reports 
from clinics and private physicians which showed that 
14,350 patients with syphilis are constantly under medical 
care in the city. Syphilis in this city is 8.5 times more 
frequent in the Negro than the white population. Over 
15,000 persons with syphilis seek treatment annually but 
of these only 2,500 have the disease in its early, curable 
stages. The number of syphilitic patients coming for 
treatment increased markedly during the three months 


of the survey, indicating that the anti-syphilis campaign 


is beginning to have results. 

A particularly black spot in the picture is the situation 
with regard to syphilis in expectant mothers. In half 
of these women the disease was not detected until after 
the fifth month of pregnancy. In those in whom it was 
detected before the fifth month only one fifth had suffi- 
cient treatment to insure the birth of a living, non-syph- 
ilitic baby. The effectiveness of the treatment of the 
mothers could not be accurately learned because in half 
the cases no examination was made of the baby to deter- 
mine whether or not it had escaped syphilis. 


THE INCREASE IN AIRPLANE SIZE AND 
AIRPORTS 


AN aviation industry and a host of local government 
officials, already acutely worried about the necessity of 
enlarging the nation’s airports, heard their worst fears 
confirmed. Airplanes within the next few years will grow 
larger and faster and will require still bigger landing 
fields, declared Dr. George W. Lewis, director of research 
of the National Advisory Committee for Aeronautics. 

Dr. Lewis, speaking before the Airport Conference 
called in Washington by the U. S. Bureau of Air Com- 
merce, stated that municipalities which have reached 
their financial limit in building airports now becoming 
obsolete can not expect aeronautical engineers to turn 
out large planes able to use existing facilities, nor can 
they expect the aviation industry to attempt to keep 
down the size of the plane. 
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Scant hope was held out by Dr. Lewis of any develop- 


ment in the immediate future enabling large planes with 
a greater wing loading or power loading, weight per 
square foot of wing surface and per horse power devel- 
oped by the plane’s engines, to take off and land within 
the confines of present-day airports. The use of catapults 
and the development of the tricycle landing gear offer 
some hope, but not for the immediate future. These 
two aviation developments are still too much in the ex- 
perimental stage. 

Even before Dr. Lewis gave air and government officials 
a technical report on aviation trends of the immediate 
future, half a dozen speakers urged the necessity of a 
Federal airport planning program as the most practicable 
solution for the current dilemma of the aviation industry 
and of local governments: how to build larger airports 
when cities have already spent all their available funds 
on their construction, only to find their most recent efforts 
already growing obsolete. 

The suggestion that airplanes be limited in size was 
made by Clifford Ham, of the American Municipal Asso- 
ciation, but it found no echo in the opinions of any ofthe 
Army, Navy or Air Commerce representatives. Railroads 
have developed their equipment within the limits of track 
size and of maximum overall dimensions and automobile 
and truck sizes are limited, Mr. Ham argued in one of the 
opening addresses. But even before he had spoken, Col- 
onel J. Monroe Johnson, assistant secretary of commerce, 
indicated that the department frowned on any such ap- 
proach. ‘‘I don’t think that any one knows where avi- 
ation is going,’’ he told his audience of airmen and gov- 
ernment officials from all over the United States, and it 
would not pay to take the risk of stunting the growth of" 
a young industry by imposing an arbitrary limit on it. 

After addresses by Secretary of Commerce Daniel C. 
Roper and by representatives of the Post Office Depart- 
ment, the Army and Navy, the Aeronautical Chamber of 
Commerce, the Air Transport Association, the National 
Association of State Aviation Officials, the U. 8S. Confer- 
ence of Mayors and the Works Progress Administration, 
the conference broke up into committees to give detailed 
consideration to national airport planning proposals prior 
to conclusion of the conference.—LEONARD H. ENGEL. 


ITEMS 

BACTERIA in lakes are useful because they have an im- 
portant part in the cycle of life whereby food is built up 
for fish. Research at the University of Wisconsin indi- 
cates that their growth can be encouraged by pouring 
into the water finely divided substances of no direct food 
value, like pulverized charcoal or crushed sand. Appar- 
ently the bacteria thrive when they have such clean, solid 
surfaces on which to cling, just as oysters grow best when 
there are solid objects like broken stone or old bottles on 
the oyster beds. The research was conducted by Drs. 
W. H. Stark and E. McCoy, in collaboration with Drs. E. 
A. Birge and C. Juday. 


WHEN severe winter weather makes it necessary for 
game birds and animals to accept grain at the hands of 
man, they prefer corn to anything else, according to 
studies made at the University of Wisconsin by A. S. 
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_ the natural foods which the birds and animals find fj 
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Hawkins, E. B. Moore and Aldo Leopold. So fond q, 
some of the animals of corn. that special precautions },, 
to be taken to prevent its waste. Squirrels will Carry of 
whole ears; to prevent this, it is recommended that 4, 
cobs be impaled on spikes well above ground level, | 
is a good idea to have the grain well off the ground 
any case so that it will be above snow level when the yjjj 
creatures need it most. Just leaving the grain in sh 
is one simple and effective way of taking care of 4 
matter. Wildlife needs but little grain to supplema 


themselves. One seventh of an acre of corn is enough fy 
the game population of an average farm. 


PEKING MAN, China’s oldest inhabitant, was a hea 
hunter who dined off the brains of his fellows half 
million years ago. This is the verdict of Dr. Georg 
Barbour, geologist at the University of Cincinnati, fro 
the fact that almost all skeletal remains of this ancien 
Asiatic race so far discovered have turned out to be part 
of the head. Absence of leg bones or other parts of th 
body can only mean, Dr. Barbour reasons, that Pekiy 
Man brought heads of his less fortunate fellows int 
his cave and whacked them open with stone axes t 
remove the brain. Pieces of one skull shattered by q 
sharp pointed instrument were found in one instan 
scattered widely and mixed with ashes of the hearth fir 
—a clue which Dr. Barbour cites as supporting evidence 
for the theory of Peking Man’s head-hunting habits 
Dr. Barbour, who was geology professor at Yenching 
University for twelve years, has been actively engage 
in much of the investigation of China’s earliest humat 
remains. 


A RADIO tuning dial on which radio stations are show 
in their proper location on a map has been patented bj 
an Italian inventor. Stations are shown on a map by dot! 
To each dot is connected a horizontal line which project 
across the map to bring it into line with a regular tuning 
scale which runs across the bottom of the map. Thé 
projections are made necessary by the fact that station 
are not assigned frequencies in order of geographica 
location. The radio user, inventor Umberto Quintavalle 
of Milan, Italy, explains, picks the town to which hé 
wishes to listen by looking at the map and turns the 
radio tuning knob until an indicator is at the end of the 
line representing the desired station. Fabbrica Italian’ 
Magneti Marelli Soc. An. of Milan is the assignee of the 
patent. 


BURNING trash, and not reviving voleanic fires, cause 
the ‘‘smoking cave’’ near Buhl, Idaho. A study was made 
of the cave by an engineer of the U. 8. Geological Su 
vey. ‘‘The cave in Salmon Falls Creek Canyon contain 
pack rat nests, guano and other trash that clearly hav 
been on fire recently, probably as a result of human age! 
cies,’’ according to Dr. W. C. Mendenhall, director of th 
survey. ‘‘This does not support theories that have bee! 
expressed in the press that there has been a revival 04 
voleanic activity in the region. The smoke that has bee! 
reported as issuing from this small cave is most naturally 
and logically explained as due to burning of this trash.’ 
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LOW TEMPERATURE 


PHYSICS 


By M. & B. RUHEMANN 
(of the Physico-Technical Institute, Kharkhov) 


Demy 8vo. pp. x + 314, illustrated with diagrams throughout 
the text, and three photographs 


$5.00 


This important book discusses the problems that have 
arisen since the emergence of Low Temperature Physics 
as a separate study, with Cailletet’s first liquefaction of 
oxygen on December 2nd, 1877. The authors start with 
such large phenomena as condensation and fusion, and 
so lead on to processes connected with elementary 
particles and the fundamental structure of matter. For 
practical reasons they allow full space to the principles 
of gas liquefaction and rectification. 


They conclude their prefatory remarks as follows: 
“We have taken pains to avoid the rigidity and pro- 
fessionalism of a text book. . . . Though this book may 
be of some use to the specialist, we have had in mind as 
readers rather physicists specialising in other fields and 
more or less passively interested in low temperature 
work, and students who have not yet concentrated on 
one particular branch of physics. On the whole we have 
deemed it better to be too elementary for the former 
than too ‘advanced’ for the latter.” 


THE MACMILLAN COMPANY 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SCIENCE IN 1937 
CHEMISTRY—PHYSICS 


THE discovery of a new sub-atomic particle heads the 
list of 1937 achievements in physics and chemistry. The 
new particle, yet unnamed and without a niche in the 
structure of atomic physics, is intermediate between the 
electron and the proton. It appears to possess either a 
positive or negative electrical charge and preliminary de- 
terminations of its mass placed it at about 150 times the 
mass of the electron. 

Other outstanding events included: 

‘Element No. 87 reported discovered and named Ma- 
davium. 

Construction of a cyclotron atom smasher to generate 
potentials of 50,000,000 volts and costing $100,000 was 
begun. 

The concentration of the heavy isotope of nitrogen was 
announced. 

Cosmic rays were found to have a small daily variation 
in intensity. 

The oxygen in rocks has been found to be heavier than 
the oxygen in air or water. 

Construction was begun on a new radium-refining plant 
at Port Hope, Ontario. 

High-pitched sound waves were used to precipitate chim- 
ney smoke. 

The most accurate determination of the force of gravity 
ever made in America was completed. 

Ethyl cellulose was added to the chemical family of 
transparent wrapping materials. 

Improved electrostatic high-voltage generator, operating 
in a pressure chamber to prevent electrical sparkover, was 
put in operation for atom-smashing experiments. 

The molecular weight of visual purple, chemical com- 
pound in the eye’s retina which enables man to see, was 
determined as about 800,000. 

Glass fibers were more widely used for special textiles. 

Tracks made by atomic particles in photographie emul- 
sion were used to distinguish the nature of the particles. 

Magnesium, featherweight metal, was refined by an elec- 
trothermic process at a cost less than aluminum. 

The magnetism of the neutron was demonstrated. 

A primeval explosion which led to the expanding uni- 
verse was suggested as cause of cosmic rays. 

Seventy compounds closely related to life-sustaining 
chlorophyll were prepared synthetically. 

Ten amino acids were pronounced essential to life and 
growth. 

Tri-calcium phosphate was found to remove fluorine com- 
pounds from drinking water. 

Two hypotheses were advanced giving some other inter- 
pretation of the so-called ‘‘red shift’’ of light from dis- 
tant nebulae than the familiar expanding universe theory. 

The magnetic force of the basic unit of magnetism, 
known as the magneton, was determined. 

Using ‘‘heavy’’ hydrogen atoms as tags, chemists were 
able to trace the storing of fat in the animal body. 


Research disclosed milk sugar is made in the mammary 
glands of animals out of glucose and lactic acid. 

By atomic bombardment titanium was made artificially 
radioactive, liberating gamma rays for periods useful in 
cancer treatment. 

A rapid method of identifying ores by the iridescence 
of thin sections was developed. 

Cosmic ray particles were observed smashing into the 
earth’s atmosphere with energies of 10,000,000,000 volts. 


EARTH SCIENCES 


Discovery that the puzzling ‘‘ecryptovoleanic struc- 
tures’’—voleano-like formations without evidence of sub- 
terranean fire—resemble the eroded remains of meteor 
scars is one of the outstanding achievements in earth sci- 
ences this year. Falling meteoric masses of great size, 
practically unimpeded by air friction, release energy in 
landing sufficient not only to backfire themselves out of 
the crater, but to throw the underlying rock into wave-like 
formations, which may be recognized even after thousands 
of years of erosion, it was discovered. 

Other developments in earth sciences during the last 
year were: 

Story of the ice ages was read by cores of mud taken 
from bottom of Atlantic with ‘‘gun’’ sampler. 

A weather station near the North Pole was established 
by Soviet scientists through use of air transport. 

The site of the dinosaurs’ ‘‘last roundup’’ in Utah was 
explored by paleontologists. 

_ Australopithecus, strange extinct ape of South Africa, 
was shown to have marked human-like characters in teeth, 
shape of face and other details. 

Studies of marine canyons showed that their extent and 
numbers were greater than heretofore supposed, but gave 
no certain clue to their origin. 

Fossil pollens in peat bogs show that, compared with 
present temperatures, the climate was warmer just after 
the most recent ice age, then cooler only a few thousand 
years ago. 

The earth’s age was checked by studies of radioactive 
potassium, and the figures agreed closely with those found 
from studies of uranium. 

Life appeared on earth at least 1,250,000,000 years ago, 
according to studies of the radium and helium eontent of 
the oldest rocks containing evidence of life. 

A perfectly preserved hairy mammoth probably more 
than 10,000 years old, was found frozen in a Siberian bog 
with hide and flesh intact. 

Geophysical methods of prospecting were widely adopted 
in Canada, where more than 99 per cent. of the area is 
covered by glacial drift which makes ordinary prospecting 
methods ineffective. 

New types of fossil reptiles, related to the dinosaurs, 
were found this year in Brazil, Texas, Wyoming, Utah and 
Colorado. 


Earthquake epicenters were found to move during the 


quake as adjustments of earth stresses progress. 
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Recent Statement by the Judges 


of the MEAD JOHNSON VITAMIN A AWARD 


“The Vitamin A Award offered by Mead Johnson & Company was supposed to be made on the basis of 
papers published or accepted for publication by December 31, 1936. The judges of this award, meeting 
in New York, June 4, 1937, feel that its presentation at this time is not warranted since no clinical investi- 
gation on vitamin A has yet been published which completely answers any of the objectives of the original 
proposal. The judges, therefore, agree to defer further consideration of the granting of this award until 
December 31, 1939. This action was taken because of the existence of pronounced differences of opinion 
among investigators as to the reliability of any method yet proposed for determining the actual vitamin A_ 


requirements.” 

ISAAC A. ABT ALAN BROWN H. F. HELMHOLZ L. T. ROYSTER ie? 
Northwestern University University of Toronto, Mayo Clinic, University of Virginia, 
Medical School, Chicago Toronto, Can, Rochester, Minn. University, Va. 

K. D. BLACKFAN HORTON R.CASPARIS E. V. McCOLLUM ROBERT A. STRONG 
Harvard University Vanderbilt University, Johns Hopkins _ Tulane University, 
Medical School, Boston Nashville University, Baltimore New Orleans 


Statement by Mead Johnson & Company 


In view of this action by the judges of the Mead Johnson Vitamin A Award, and as an earnest of our good 
faith in the matter, we have segregated from our corporate funds on deposit with. the Continental Illinois 
National Bank & Trust Company of Chicago, the sum of $15,000. This cash deposit has been placed in 
escrow and will be paid promptly when the board of judges decides on the recipient of the Main or Clinical 
Award. The Laboratory Award of $5,000 was made on April 10th, 1935. 


References: J.A.M.A. 98314-15; 100314-15; 104350 


MEAD JOHNSON & CO., EVANSVILLE, IND., U.S. A. 


| DOES AN INCU 


One thermometer on an incubator does not tell the whole story, unless the 
construction is such that it gives a true reading. One thermometer quite 
often will give the temperature at one place only, but tells nothing of 
conditions elsewhere in the chamber. Neither does it indicate humidity 
or ventilation . . . all important factors in precision incubation. 


While Castle Precision Incubators have only one thermometer, you ean 
trust its reading because Castle Incubators have a triple wall water 
jacket which assures accurate incubation with not more than #° variation 
throughout a loaded chamber. Chamber is properly ventilated without 
cold spots. 


That’s why Castle precision instruments are preferred by those who 
insist on accurate incubation. 


Write for free booklet. 


WILMOT CASTLE COMPANY, 1212 UNIVERSITY AVENUE, ROCHESTER, N. Y. 
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Fossil bones of a hippopotamus-sized mammal that lived 
in Colorado forty-five million years ago, when the Rocky 
Mountains were a flat grassland, were discovered. 

Record-breaking floods visited the Mississippi, Ohio and 
Connecticut valleys during 1937, causing great property 
damage and accelerating flood-control work. 


ASTRONOMY 


THE discovery of two great exploding stars, super-novae 
the astronomers call them, through use of a relatively small 
Schmidt telescope operating from Mount Palomar, Calif., 
the future home of the great 200-inch reflector, was an 
outstanding feature of the astronomy of 1937. These 
super-novae, only 15 of which had been discovered in all 
previous history, were each 500,000,000 times the sun’s 
_ brilliance and they were both extremely distant in the 
heavens. 

Outstanding astronomical developments of the year in- 
clude: 

The most extensive metagalactic cloud or star system, 
more than 50,000 times the Milky Way’s size, was dis- 
covered. 

Sprawling cosmic dust cloud near sky’s North Pole was 
discovered obscuring and reddening star light. 

Two new interstellar gases, neutral potassium and cal- 
cium, were discovered. 

A new system was discovered in Milky Way consisting 
of giant cluster of hundreds of stars which revolves about 
still larger cluster. 

Total solar eclipse of June 8, was observed by expedi- 
tions to South Sea desert island, Peruvian Andes, from 
airplanes and steamer. 

Sub-stratosphere airplane photographs of totally eclipsed 
sun, June 8, showed corona to be uniform, globular, mil- 
lion-mile-thick blanket. 

Temperature drop of 1500 degrees Centigrade was ob- 
served between sun’s surface and its overlying atmos- 
phere. 

Sun-spots increased in number, bringing magnetic 
storms and radio fade-outs. 

Six new comets or asteroids were reported: Whipple 
comet, Wilk comet, Gale comet, Finsler comet which 
reached naked eye brilliance and developed two tails, Hub- 
ble comet, and Reinmuth object which moved very speedily. 

Returns of the following periodic comets were observed: 
Daniel (1909), Grigg-Skjellerup, Schwassman-Wachmann, 
Encke. 

Eros, tiny planet neighbor to earth, was shown to be 
shaped like a huge brick tumbling end over end in sky, 
which explains light variations. 


BIOLOGICAL SCIENCES 


THE past year was marked by continued progress in 
techniques for the manipulation and control of life in its 
earliest stages. Unfertilized eggs of rabbits were sent 
into first stages of development when placed in contact 
with the sperm of rats. Fruit flies, important in genetical 
research, were artificially fertilized for the first time. 
Parts of sea-urchin eggs from which the nuclei had been 
removed were stimulated to divide to as many as 500 new 
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cells by chemical and physical means. First commereia). 
seale production of chicks by artificial insemination of 
hens was tried. 

Other important events in the life sciences were: 

Paramecia, one-celled animals, previously thought to be 
without sex, were found to be of two kinds. 

Catalase, important in the life of cells, was obtained iy 
pure crystalline form. 

Heartbeats of insects were recorded with a new mech. 
anism. 

Experiments showed that trout, like other animals, can 
have their breeding period changed by changing the length 
of time they are exposed to light each day. 

Plant cancers, usually caused by germs, were experi. 
mentally induced with chemicals. 

Rat embryos were grown for several days, in glass ves- 
sels containing a circulating nutrient fluid. 

Flowers were induced to form fruit without pollenation, 
through spraying with growth-promoting substances. 

Water ‘‘activated’’ with x-rays was found to be toxic 
to plants and animals. 

Major outbreaks of grasshoppers and Mormon crickets 
occurred in the West, and autumn studies of egg deposits 
indicated probability of similar outbreaks next year. 

The white-fringed beetle, a new insect menace, was 
found in three Southern states and brought under control. 
The Migratory Bird Treaty with Mexico was ratified. 

A new organization, the Wildlife Society, was formed 
to promote the protection and restoration of native species. 

The first nation-wide bird census was taken by the Na- 
tional Association of Audubon Societies. 

A $615,733 foundation was established at Harvard, for 
research on faster-growing tree varieties. 

Germany entered the whaling industry, with the aim of 
reducing import of necessary fats. 

Study of brains of lower primates showed them to be 
remarkably symmetrical, contrasting with human and 
higher ape brains, which are somewhat lopsided. 

Nine live gibbons, man’s nearest ape cousins, were 
brought back from Indo-Malaysia, to found a study colony 
in Puerto Rico. 

Specimens of the long-sought African peacock were 
brought to the United States. 


ANTHROPOLOGY AND ARCHEOLOGY 


NEWLY discovered fossil remains of the Java Ape-Man, 
Pithecanthropus erectus, definitely proved that this primi- 
tive being was a human being, not an ape. Associated 
fossils indicate that this ancient race is not as old as was 
once supposed. 

Other notable researches included: 

Homo sapiens has something new to be proud of, since 
anthropologists in 1937 dug up evidence that our own spe- 
cies of mankind was on earth much earlier than supposed. 
Skeletons in Palestine caves reveal Homo sapiens present 
among other, less enduring types of Old Stone Age man 
as early as 60,000 years ago. 

Peking Man, who inhabited a China cave more than 
half a million years ago and whose remains have amazed 
modern science, became a more vivid figure from the past 
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ducing our GIEMSA STAIN made 
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with discovery of a skull showing more clearly what his 
face was like. The new skull includes eye socket, nose 
bones and other previously unknown features. 

Definite proof that man reached the Straits of Magellan 
just after the most recent ice age was unearthed in caves 
where fire-scarred bones of extinct ground sloths and 
horses were found under four other culture layers and a 
bed of volcanic ash. 

America acquired new evidence of early inhabitants 
when Utah caves yielded flint and bone tools unlike those 
of Folsom Man and an infant’s skeleton 5,000 to 10,000 
years old. 

Folsom hunters of ancient America were more definitely 
assigned to the late Ice Age, when geologists in Colorado 
dated an earth layer containing Folsom tools as belonging 
to that era. 

The biggest human skull ever found was unearthed 
among Indian remains in Virginia. 

Excavating Plains Indian sites took on a practical angle, 
when archeologists reported these Indians apparently 
found certain areas undependable for farming. 

Villages of Indians who met Columbus were excavated 
in the Bahamas. 

Ruins of a pyramid near Guatemala City revealed 
Mayan Indians rebuilt the pyramid eight times. 


SCIENCE—SUPPLEMENT 


DECE 


VoL. 86, No. 204 

Shattered thrones unearthed in Piedras Negras, Guat. 
mala, inspired a new theory that social revolt helped gp. 
stroy the Old Mayan Empire. 

Chemical analysis demonstrated Eucador’s Indians a¢ty. 
ally achieved an alloy of platinum. 

A new type of Stone Age man was unearthed at Steip. 
heim, Germany, with skull older, yet partly more modem ff 
in type, than Neanderthal Man. 

The long-sought Temple of Ares, god of war, was wu. 
earthed in the Athenian Angora. 

Flint tools found near Bethlehem revealed man’s ex. 
istence in Palestine, at the dawn of the Stone Age. 

Help for understanding polities in the Bible era was 
provided by finding several thousand letters to a Syrian 
king, about 1900 B. c. Tl 

A prince’s palace occupied in five historie eras was un. Hj fu 
earthed at Megiddo, Palestine, and also a great hoard of Mm them 
ivory and gold art. Reill 

A real estate deed 3,500 years old, unearthed at ruins Mj com] 
of Dura on the Euphrates, added over a 1,000 years to an- Mi pres 
tiquity of that city. inelt 

Tepe Gawra, Mesopotamia, ‘‘world’s oldest city,’’ was 
revealed as having flute music, art vases, and fine archi- 
tecture at the very early era of 400 B. c. 


(To be Concluded) 
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PREVIEW OF THE ANNUAL SCIENCE EXHIBITION 


(Continued from page 8) 


NATIONAL LIVE STOCK AND MEAT BOARD 
Chicago 
Booth 57 


The National Live Stock and Meat Board will present 
an exhibit of children’s diets in wax models, illustrating 
the normal diet for children of three different age groups. 
The background will consist of the Food Value charts in 
the form of electrically illuminated transparencies. Nutri- 
tion literature will be available for distribution. 


NATIONAL TUBERCULOSIS ASSOCIATION 


New York 
Booth No. 74 


This society will display a six panel Tuberculin Test 
Exhibit. 


PHIPPS AND BIRD, INC. 
Richmond, Va. 
Booth No. 18 
An exhibit for physiologists of a Kymograph with the 
various attachments demonstrating the practicability of 
ink writing, thus doing away with the need for smoking 
and shellacking of Kymograph paper. Also on exhibition 
will be a micro-centrifuge developed primarily for Phipps 
and Bird for semi-micro qualitative analysis in chemistry 
and inexpensive enough to be furnished individual stu- 
dents; the Coleman pH Electrometer with glass electrode; 
and an inexpensive oven with thermostatic control within 
a temperature range to 175° C. 


PRENTICE-HALL, INC. und 
New York anin 
Booth No. 78 be, 


age 
the 


‘¢, .. popularized science of the most satisfactory 
sort ...’’ is how The New York Times describes ‘‘ As- 
earis: the Biologist’s Story of Life,’’ the new book by 
Dr. Richard Goldschmidt, of the University of California. 
The exhibit will include the fields of Physics, Chemistry, 
Engineering, Meteorology, Biology, Hygiene, Mathemat- | W 
ics, Statistics, Psychology, and Education. Advance 
proofs will enable visitors to examine important books 
that will be published in 1938. 


RADIO CORPORATION OF AMERICA 
New York 
Booth Nos. 88, 89 

Radio Corporation of America will illustrate some of 
the work done in its laboratories from the standpoint of | 
research and the commercialization of research projects. 
New and useful instruments for laboratory application 
will be shown in operation as well as evidence of research 
work which has not yet reached the public. 


H. M. RANDALL 
University of Michigan 

Booth Nos. 43, 44 
Spectroscopy of the Far Infrared. This exhibit will 
consist of the actua! apparatus, whenever its transporta- 
tion is possible, used in this type of spectroscopy. Thus, 
thermocouples, echelette gratings, prisms and plates of 
crystals transparent beyond 15 p, together with samples of 
the uncut crystals as they appear when removed from the 
melt, will be shown. A crystal cutting machine will be | 
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in operation, The gratings, their ruled surfaces having 
jimensions up to sizes of 10 x 20 inches, are ruled with 
from 25 to 1200 lines per inch. Supplementing this ex- 
jibit of equipment will be photographs and charts describ- 
ing spectrometers, ruling engines, amplifiers, and other 
devices employed in this work. Numerous examples of 
automatically recorded spectrograms of various substances 
in the far infrared region, obtained from both the record- 
ing prism and grating instruments will be provided for 
inspection. Colored film will show making of gratings. 


REILLY TAR & CHEMICAL CORPORATION 
Indianapolis 
Booth 34 

The Reilly Tar and Chemical Corporation will exhibit 
q full line of refined coal tar chemicals manufactured by 
them. The exhibit will also include other products of the 
Reilly e~ganization including synthetic resins, carburizing 
compound, wood preservatives including a colorless wood 
preservative, pipe coatings and Reilly pitch products 
including Reilly plastic pitches. 


PROFESSOR J. A. REYNIERS 
University of Notre Dame 
Booth Nos. 80, 81, 82, 107, 108, 109 

The Laboratories of Bacteriology of the University of 
Notre Dame present apparatus for conducting Germ Free 
Experiments. This apparatus is used for conducting all 
forms of experiments in Bacteriology and Immunology 
under sterile conditions. It is used especially for raising 
animals and plants germ free. The units exhibited will 
be, raising cages, sterilizing panel, operating cage, stor- 
age eages. A photographic explanation will accompany 
the exhibit. 


W. B. SAUNDERS COMPANY 
Philadelphia 
Booth No. 24 
W. B. Saunders Company will exhibit their complete 
line of text-books and reference volumes dealing with the 
biologie sciences. Of special interest will be the newly 
revised editions of Bastedo’s ‘‘ Materia Medica and Phar- 
macology,’’ Williams’ ‘‘Personal MHygiene,’’ and 
Bogert’s ‘‘ Fundamentals of Chemistry’’—also, two new, 
outstanding books: Heilbrunn’s ‘‘General Physiology’’ 
and, Merritt and Fremont-Smith’s ‘‘ Cerebrospinal 
Fluid.’ 


SCHOOL SCIENCE FAIR AND CLUB PROJECT 
OF THE AMERICAN INSTITUTE OF 
THE CITY OF NEW YORK 
Booth Nos. 98, 99 

An exhibit of scientific projects developed by High 
School boys and girls, under the direction of Dr. Morris 
Meister and Dr. Gerald Wendt, of the American Institute 
of the City of New York. These exhibits are winning 
exhibits from the Children’s Science Fair. There will be 
descriptive material on the fair and work with school 
science clubs, including a series of laboratory courses for 
selected club members. The magazine ‘‘The Amateur 
Scientist’’ written, edited and produced entirely by boys 
and girls in science will be displayed. 


SCHWARTZ SECTIONAL SYSTEM 
Indianapolis 
Booth No. 14 


The Schwartz Sectional System of Indianapolis will 
exhibit its well known line of sectional filing cabinets for 
chemical reagents, science materials and apparatus, samples 
and specimens. The cabinets have been still further im- 
proved. The unique cabinet designed for the Eastman 
Kodak laboratory will be demonstrated. 


THE SCIENCE LIBRARY 
Booths 102 and 103 


The books of 1937 in the Science Library will reflect 
the scientific progress of the year. The catalog of the 
books appears in the current issue of the Scientific 
Monthly and will be available in reprint form at the 
exhibition. It has proved useful to public and private 
libraries in selecting new books. The centerpiece of the 
library is the Orion, by Rand McNally and Company. 


THE SOILS CONSERVATION SERVICE 
U. S. Department of Agriculture 
Washington, D. C. 

Booth No. 16 


The Soil Conservation Service of the United States 
Department of Agriculture will exhibit a folio of contour 
maps of Lake Mead and illustrate photogrammetric meth- 
ods used in its production. The maps are of the area 
now drowned by the waters behind Boulder Dam. The 
Service will also exhibit operating models of lysimeters 
used by soil scientists and hydrologists to measure the 
life history of a rain drop. 


PROFESSOR W. A. SPENCER 
Armour Institute 
Booth No. 36 


A well-selected group of models afford an exacting 
method of impressing upon the mind a most vivid picture 
of type curves, areas, surfaces and solids. This group 
of models is a new departure in respect to materials and 
design. Tempered presswood, plastics, impression plaster, 
brass and chromium tubes, fish-line, coupled with bright 
colors make these models distinctive. 


SPENCER LENS COMPANY 


Buffalo, N. Y. 
Booth Nos. 26, 27 


A comprehensive display of microscopes, microscope 
lamps, photo-micrographie camera, microscope acces- 
sories ; microtomes and accessories, the new Quebee Colony 
Counter, a lecturer’s table projector and other instru- 
ments of particular interest to the scientist. Representa- 
tives, competent to discuss your problems with you, will 
welcome your visit. 


SUPERIOR TUBE COMPANY 
Norristown, Pa. 
Booth No. 5 


The Superior Tube Company calls itself a unique insti- 
tution. Its product is small tubing only. Started three 
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years ago, the company shows that twenty million feet 
have been marketed. Tubing as small as .010” OD with a 
wall thickness of .0007” has been produced. Principal 
metals are Nickel, Monel, Inconel, Steels, including Stain- 
less, and also Aluminum, Brass and Copper. Their ex- 
hibit consists of a model production draw bench and a 
display of tubing in sizes being regularly produced. 
Uniqueness is its outstanding feature. 


THE UNITED CHAPTERS PHI BETA KAPPA 
Booth No. 35 


Evidence that the 80,000 members of Phi Beta Kappa 
recognize science as essential to liberal culture, and that 
scientists value general culture—particularly, The Ameri- 
can Scholar, Phi Beta Kappa’s quarterly publication of 
lively, authoritative articles on diversified subjects. 


U. S. PUBLIC HEALTH SERVICE 


Washington, D. C. 
Booth No. 83 


Exhibit on the treatment of early syphilis describing 
the effectiveness of various schemes of treatment in the 
attainment of satisfactory clinical results in the preven- 
tion of late crippling manifestations of syphilis. The 
efficiency of modern anti-syphilitic treatment in the pre- 
vention of communicable forms of relapse in syphilis is 
also deseribed. 


UNIVERSITY PRESSES 


A Cooperative Exhibit 
Booth Nos. 68, 69 


The university presses are again combining to exhibit 
their new research publications and text-books at the 
annual science exposition. The following presses will 
cooperate: Columbia, Minnesota, Yale, Stanford, Harvard, 
Collegiate Press, Illinois, Oklahoma, Pennsylvania, Ox- 
ford, Cornell, and Chicago. Special attention will be 
directed to new books, and a check list of titles will be 
distributed to all who call at the booth. For the con- 
venience of scientists who wish to examine new publica- 
tions in their special fields, an index in the check list 
will list the publications in the order in which they will 
be shelved. 


PROFESSOR HAROLD C. UREY 


Columbia University 
Booth No. 42 


Professor Harold C. Urey will place on exhibit samples 
of water which have an increased concentration of the 018 
isotope approximately four and one half times that of 
natural water. Also there will be very sizable samples 
of ammonium chloride whose nitrogen contains as high 
as 2.5 per cent. of N15, being a six and one half fold 
increased concentration of this isotope. These samples 
have been prepared by the distillation of water and by a 
chemical exchange reaction between ammonium ion and 
ammonia gas. Diagrams will be shown illustrating the 
method used, and there will be exhibits illustrating the 
method of the researches and the progress made in using 
these materials. 


D. VAN NOSTRAND CO., INC. 
New York 
Booth No. 56 
A display of representative selections of standard tex. 
books and reference works in the various fields of science 


mathematics, and technology. Particular attention wi | 


be paid to the more recent publications. The feature of 
special and outstanding interest will be the pre-publica. 
tion display of ‘‘Van Nostrand’s Scientific Eneyelo. 
pedia.’’ This is a unique and outstanding contributioy 
to the scientific literature covering the physical sciences, 
mathematics, engineering, and medicine. A distinguished 
editorial staff has spent five years in the preparation of 
this book and the attention of every visitor is mos 
earnestly directed to this remarkable publication. In its 
10,000 articles, 2,000,000 words and 1200 illustrations, jt 
constitutes a convenient and comprehensive reference to 
the practical application, fundamental principles and cur. 


rent developments in this great field of exact knowledge. 


F. A. VARRELMAN 
De Paul University 
Booth No. 13 
An exhibit illustrating genetic plant types. These 
plants for the most part selected from specimens at the 


Garfield Park Conservatories of the Chicago Park System § 


will illustrate a number of interesting factors: 1. Con. 
vergence as shown by certain milk-weeds, spurges, and 
cacti, and also by composites ete. and between Edhedra 
and Equesitum ete. 


and then bear vegetative stems, in opuntia. 3. Possible 


plant ‘‘drosophilas,’’ oxalis with a six weeks cycle, Mon- | 


sonia with a three weeks cycle, Erodium with four weeks 
cycle. 


WESTON ELECTRICAL INSTRUMENT 
CORPORATION 
Newark, N. J. 
Booth No. 19 


The Weston Electrical Instrument Corporation will | 


exhibit a representative group of electrical indicating 
instruments in both portable and panel types. Photo- 


electric devices including light measuring instrument | 


photographic exposure meters will also be shown. New 
lines of bi-metallic industrial and laboratory thermome- 
ters will be featured. Principle of operation will be 
demonstrated. 


JOHN WILEY AND SONS, INC. 
New York, N. Y. 
Booth No. 17 
A representative group of books in all the fields of 
pure and applied science will be on display. 


THE WILLIAMS AND WILKINS COMPANY 
Baltimore, Md. 
Booth No. 7 


A display of their most recent books in the field of | 


general science, as well as all of their scientific periodi- 
cals. 


Company) in the field of medical sciences. 


2. Fruits that bear flowers and roots | 


In addition, they will exhibit the books of William | 
Wood Company (a division of The Williams and Wilkins | 
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Four Important New Books 


Hunt and Garratt—Wood Preservation 


By Georce M. Hunt, In Charge, Section of Wood Preservation, United States Forest Prod- 
ucts Laboratory, and Grorae A. Garratt, Yale University. 443 pages, $5.00 


This new book fills a definite need for an up-to-date text and reference book covering the various 
aspects of the deterioration of structural forms of wood in service and present-day methods of pro- 
tection that have proved commercially successful. The authors have assembled the essential infor- 
mation that has appeared in a wide variety of widely-scattered publications, and, on the basis of 
their experience and intimate knowledge of the subject, have provided an easily accessible and 
orderly presentation of the fundamental principles. 


Stephens—The Elementary Theory of Operational Mathematics 


By Evucene STEPHENS, Washington University. Electrical Engineering Texts. 312 pages, 
$3.50 


The primary purpose of this valuable addition to the literature of applied mathematics is to give 
the student a working knowledge of a powerful tool for use in practical or research work in science 
and engineering. The text is a manual of operational procedure which involves: first, the symbol- 
ization of the operators of the calculus; second, the algebraization of the symbols, their simplifica- 
tion by means of the laws of algebra; and third, the reinterpretation of the resulting forms as oper- 
ators, which are then found to be easier to use than the original ones. A large number of problems 
is ineluded. 


Monk—Light: Principles and Experiments 
By GrorceE 8. Monk, University of Chicago. 477 pages, $5.00 


A text and laboratory manual for the advanced study of geometrical and classical physical optics; 
and the more recent extensions of physical optics which deal with the origin of spectra, the interac- 
tion of light and material media, and the effects on that interaction of external electric and magnetic 
fields; and the general subject of color and its measurement. A noteworthy feature is the discus- 
sion of recent progress in colorimetry. 


Gray—The Advancing Front of Science 
By Grorce W. Gray. Whittlesey House Publication. 364 pages, $3.00 


Here are important developments in our knowledge of the skies, of atoms and molecules, of the living 
matter of cells and tissue-findings which are providing bases for further advances, for reinterpreta- 
tions, for the new world view of tomorrow. Here is a picture of man embattled against certain un- 
knowns of his Universe. The story is illuminated with such personal touches, biographical details, 
and laboratory asides as seem of special interest. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE CREATION OF SUPER-HEAVY 
ELEMENTS 

THAT the giant atom-smashing cyclotron has confirmed 
the discovery of super-heavy elements, Nos. 93 and 94, 
was announced at the meeting on December 17 of the 
American Physical Society at Stanford University. 

About a billion atoms of these man-made chemical ele- 
ments, lying beyond uranium in the periodic table of 
the elements, have been created, according to Dr. Philip 
Abelson, of the University of California. He said: ‘‘The 
evidence is quite conclusive for elements Nos. 93 and 94. 
There is some evidence for elements 95 and 96, but it is 
not entirely convincing.’’ 

Uranium, heaviest of all naturally-occurring elements, 
was bombarded with neutrons created by the giant cyclo- 
tron. By this bombardment were created new elements 
which have chemical properties entirely different from 
other heavy radioactive elements. Moreover, it was found 
that the super-heavy elements were radioactive and liber- 
ated electrons. 

Mr. Abelson said that ‘‘Since when an electron is emit- 
ted from the atom, in general the atomic number increases 
by one, it can be inferred that when element 93 decays, 
element 94 is formed.’’ The super-heavy elements created 
are no fleeting, transitory things. Their life is more than 
1,000 years. This is a new finding made possible by ex- 
periments seeking to discover evidence of the liberation 
of alpha particles, or helium nuclei, in the disintegration. 

With the billion atoms available for study, such alpha 
particle liberation occurring could be detected if the half 
life of the super-heavy elements was a 1,000 years or less. 
‘“Because of the null result of this test it is deduced,’’ 
concluded Mr. Abelson, ‘‘that above uranium in the peri- 
odie table there can be produced an element or elements 
that are relatively stable.’’ 


POSSIBLE ORIGIN OF THE X-RAY 
PARTICLE 


(Copyright, 1937, by Science Service) 


SCIENCE may be on the threshold of discovering a whole 
host of particles intermediate in mass between the elec- 
tron and the proton nucleus of the hydrogen atom. This 
is the implication in the report of Professor G. E. M. 
Jauncey, of Washington University, St. Louis, published 
in The Physical Review. 

Under the title ‘‘ Possible Origin of the X Particle’’ 
Professor Jauncey describes a new theory which accounts 
for the new-found particle first discovered at the Cali- 
fornia Institute of Technology by Drs. Carl Anderson 
and Seth Neddermeyer and confirmed by Drs. J. C. Street 
and E. C. Stevenson, of Harvard University. 

Drs. Street and Stevenson found that the mass of the 
_X particle was about 130 times that of the electron. But, 
says Professor Jauncey, there is no special reason why 
the particle should have this particular mass. Other in- 
vestigators, in fact, have determined that the particle 
may have a mass of 700 times that of an electron. 


Professor Jauncey’s theory indicates that the X par. 
ticle may well be formed in the intricate process of ¢o}- 
lision occurring when cosmic rays strike the earth’s at. 
mosphere and scatter atomic ‘‘débris’’ in the form of 
electrons and photons through the air. 

When a photon of radiation strikes an electron in the 
atmosphere, according to the new theory, the photon loses 
an enormous amount of energy. To create X particles 
like those observed by Drs. Street and Stevenson the 
photon responsible would have to lose energy amounting 
to 4,306,000,000 volts. 

Professor Jauncey suggests that this vast amount of 
energy is split two ways. Of this, 4,240,500,000 volts go 
into kinetic energy of the moving X particle and 66,000,- 
000 volts energy goes into increased mass of the X par- 
ticle. It has previously been found that energy and mass 
are different forms of the same thing and interchangeable. 
The mass energy of an electron at rest is 500,000 volts 
which is about one-130th of the mass of the X particle 
created or, said another way, the X particle has a mass 
130 times that of the initial electron. The point is, by 
this theory, that the X particle created can not be ex- 
pected to have any fixed, exact mass. Its mass depends 
on the energy in the initial photon of energy which created 
it. The higher the photon energy the greater the observed 
mass of the X particle and there should be, in fact, a 
whole range of masses for this new particle. 


CANCER-CAUSING CHEMICALS 

A CLEARER definition of the essential structural features 
of cancer-producing chemicals, one more step in the fight 
to conquer the disease, has been made in the Converse 
Memorial Laboratory at Harvard University by Professor 
Louis F. Fieser and his associates. 

While the important problem of determining the exact 
manner in which these chemicals initiate malignant growth 
is still unsolved, it is felt that this progress may clarify 
understanding of the chemicals and help to point the way 
to an eventual solution. 

Three years ago Professor Fieser accomplished the syn- 
thetic production of methylcholanthrene, a complex and 
very powerful cancer-producing hydrocarbon. This com- 
pound can also be obtained chemically from the bile acids 
of the human body. Since that time Professor Fieser and 
his research associates have synthesized 68 new. chemical 
compounds, all of them similar to methylcholanthrene but 
each with small structural differences. These have been 
injected into mice in an attempt to learn why methyl: 
cholanthrene is so powerful and how it acts on living cells. 

Experiments now completed show that 22 of these new 
compounds are definitely carcinogenic and that 19 defi- 
nitely are not. Of the active compounds certain ones of 
far simpler molecular structure than methylcholanthrene, 
known chemically as 1: 2-benzanthracene derivatives, are 
very nearly as powerful as the complex hydrocarbon. 

The fact that methylcholanthrene can be chemically 
obtained from the bile acids, Dr. Fieser points out, gives 
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strong support to the possibility that cancer might result 
from abnormal metabolism that leads to the formation 
of some hydrocarbon of the methylcholanthrene type 
within the body. This idea is also supported by what 
Dr. Fieser terms ‘‘the striking circumstance that this 
particular hydrocarbon—which carries as a mark of its 
possible origin the five-membered ring characteristic of 
sterols and sex hormones—is very potent.’’ 

Since any investigation of the biological formation of 
methyleholanthrene by direct experimentation is not yet 
possible, these circumstantial lines of evidence are very 
important. 


THE SCIENTIFIC STATION IN THE ARCTIC 
OCEAN OF THE U5S.S.R. 


Stix months ago, the Soviet expedition consisting of 
four airplanes landed on an ice floe near the North Pole 
and established there a scientific station. The four peo- 
ple who remained at the station after return of the air- 
planes drifted, together with ice field, in the Arctic Ocean, 
making most interesting scientific observations daily in 
an area hitherto unexplored. 

Scientists of all countries followed the results of the 
measurements of depth, direction and speed currents. In 
six months the station drifted about a thousand kilo- 
meters (620 miles). Having started from the North 
Pole, it is now approaching the eighty-second degree of 
latitude between Greenland and Spitzbergen. The ice 
feid upon which the station is located forms part of a 
tremendous flow of ice fields from entire central polar 
basin to Atlantic Ocean. The ice field has stood the drift 
splendidly, and the daring four so far have not been 
foreed to suspend scientific work in order to change loca- 
tion or take other urgent measures. 

How long will drift yet continue and when will this 
group of explorers be taken away from ice? The research 
station had a program of work lasting until spring of 
1938. It is true that it has already passed the altogether 
unexplored northernmost localities, but the area which 
the station now enters, that between 82 and 78 degrees 
latitude, is also almost unexplored and is of greatest 
interest. 

The four explorers wish to continue their work. This 
aspiration is comprehensible. Life and work in the Arctic, 
of course, are not easy. However, they have so far with- 
stood the dangers and there is no ground to expect that 
the situation will be substantially more unfavorable. 

The ice floe, on which the station is established, is 
three meters (10 feet) thick and two kilometers (1.2 
miles) in diameter. It is quite probable that it might 
some time develop fissures. However, there is nothing in 
that which could frighten experienced Arctie explorers. 
It will be possible to continue to live and work on an ice 
floe of smaller size. For emergencies, Leader Papanin 
was supplied food in considerably greater quantity than 
his group can consume, and this supply is distributed in 
several stores located at intervals on the floe. The warm 
living tent is so designed that four people could lift it and 
carry it to a new place without dismantling. 

I have happened to hear and read some expressions of 
anxiety in regard to the fate of the personnel of the 
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station. The view has been expressed that with its ap- 
proach to Greenland, the ice floe would be crushed into 
small pieces and smashed. These fears, however, contra- 
dict our entire Arctic experience. The ice floe with sta- 
tion by no means can be pressed to the very shore—there 
is much local Greenland ice in the way. Though ice 
jamming occurs, it never smashes such strong ice fields. 
This situation is understood by the scientists at station 
‘*North Pole’’ and it is being watched constantly. There 
are airplanes on Franz Josef Land which in case of need 
would fly to drifting station. They can do this without 
even awaiting good weather as the location of the station 
is determined daily and is well known. The pilots can 
follow the course, listening to radio signals from the 
station, while personnel of the station would light fires 
for landing. This is the reason why we do not intend 
to take the station off its ice floe before the time sched- 
uled. In the spring, when the work is completed, the 
icebreaker Yermak will sail to meet the ice floe. Should 
the station still be far from the border of the ice, air- 
planes will be sent to take off the people and the scien- 
tific materials. 

The method of using the drifting station on ice, ap- 
plied for the first time by us, has proved remarkably 
effective. We expect further successes from the work 
of the four scientists—Papanin, Krenkel, Shirshov, 
Fedorov—who have the respect of the entire world, the 
ardent love of the Soviet people and the constant care of 
the Soviet Government.—Statement to TASS by Otto 
Schmidt, chief of the Northern Sea Route Administration, 
U.S.S.R. 


THE NEED OF FEDERAL FUNDS FOR 
AVIATION 

In stating that the present type of aircraft engine has 
very nearly reached the limit of its efficiency, John H. 
Geisse, chief of the power plant section of the Bureau of 
Air Commerce, urged the necessity of federal appropria- 
tions for experimental work on planes and equipment for 
a mightier aviation industry of to-morrow. 

Aireraft engines of the next few years will be con- 
siderably different from present-day models, he told the 
Washington section of the Society of Automotive Engi- 
neers, but because of the unwillingness of many large- 
scale manufacturers to attempt to build engines of novel 
design, the Bureau of Air Commerce must have funds 
with which to help the inventor bring his ideas from the 
drawing board to practical operation. 

To-day’s sky-liners, Mr. Geisse told his audience of 
engineers, are not more than three per cent. efficient. For 
100 per cent. efficiency in converting the gasoline that 
powers a modern sky-liner into movement of the plane, 
only thirteen and a half pounds of gasoline an hour would 
be required. Actually, the plane he described uses 465 
pounds. ‘‘The operation of the airplane to-day is on a 
par with the best efforts of Rube Goldberg,’’ he asserted 
before going into a description of valve and other engine 
improvements which, if carried out, will result in enor- 
mous savings. ‘‘I do not hesitate to predict that the 
present four stroke, poppet valve, air-cooled radial engine 
refined to the nth degree will give way to types now con- 
sidered radical.’’ 
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In England engineers are experimenting with a ‘‘ sleeve 
type valve’’ engine which differs from American engines 
in a number of respects, including the fact that it is 
considerably more efficient than the type used here. A 
still more radical type is also being tried in Britain. 

Diesel airplane engines, because they have less of a fire 
hazard and are more reliable, will come into wider use, 
he predicted. The Diesel’s greater reliability lies in the 
fact that each cylinder is more independent of the others 
than is the case with a gasoline engine. In the latter, a 
carburetor defect or trouble in the ignition system knocks 
out the entire engine. With the Diesel, each cylinder 
has its own gasoline pump and the ignition system is 
dispensed with entirely. 

The remarkable possibilities of new types of engines, he 
explained, should serve to ‘‘warn us against rejecting 
proposed designs for the sole reason that the inventor 
claims an engine weight of one quarter of a pound per 
horsepower and is therefore necessarily a nut. He could 
be right.’’ 


SCIENCE IN 1937 
(Concluded) 


PSYCHOLOGY AND PSYCHIATRY 


Most hopeful was the first experimental use in the 
United States of shock by insulin, metrazol or other 
drugs for the treatment of the widespread mental dis- 
ease dementia praecox. This treatment has demonstrated 
that the brain is not deteriorated in these afflicted per- 
sons but only functionally deranged. 

Wider and more intense interest in practical social 
problems—war, unemployment, strikes, political attitudes 
—involving an understanding of human behavior was 
a significant growth in the field of psychological research. 

Other outstanding developments in psychology and psy- 
chiatry were: 

Diagnosis of epilepsy was accomplished through brain 
waves, detecting hitherto unsuspected cases. 

Calcium was successfully used to calm excited mental 
patients and banish their hallucinations. 

Use of sleeping medicines was found to be partly re- 
sponsible for an increase in mental disease. 

Chimpanzees can become addicted to morphine, display- 
ing craving as well as physiological symptoms, and are 
thus suitable for testing effects of narcotic drugs, it was 
discovered. 

Brain wave study led to revision in conceptions of the 
function of the brain, no longer considered only a con- 
necting mechanism between senses and muscles but now 
known to originate activity. 

Discovery that a guinea pig’s brain originates impulses 
identical with the brain waves of man threw doubt on 
the idea that such rhythms are associated with higher 
mental activity. 

Brain wave research showed that different parts of the 
brain apparently go to sleep separately and to different 
degrees, and that the rhythms in early sleep resemble 
those of some cases of mental illness. 

Practicing psychologists formed a new professional 
society, the American Association of Applied and Pro- 
fessional Psychology, with strict entrance requirements. 


Stuttering in children was blamed on over-anxioys 
parents when a study revealed that most very young 
stuttering children do not differ from others. 

Loud noise is not a universal cause of fear in infant, 
but it does make all of them wiggle their toes, very slow 
motion pictures revealed. 

Announcement that the Dionne quintuplets are identica] 
in origin, yet differ in personality and mental ability, 
raised problems for psychological explanation. 

A new psychological measure—PQ, personality quotient 
—was reported to be more important for human relation. 
ships than is IQ. 

Intelligence test scores of 300 children in foster homes 
were found to be only slightly related to the IQ’s of the 
true mothers. 


ENGINEERING AND TECHNOLOGY 


TRANSCENDING the mere building of bigger bridges and 
the breaking of records, is the growing appreciation on the 
part of the public of the effect of technology upon the 
social structure of nations and the world. 

The National Resources Committee listed the following 
inventions as likely to be widely used with social effects: 
Mechanical cotton picker, air conditioning, plastics, photo- 
electric cell, artificial fibers from cellulose, synthetic rub- 
ber, prefabricated houses, television, facsimile transmis- 
sion, trailers, gasoline from coal, steep-flight aircraft, tray 
agriculture. 

Among the engineering and technological advances of 
1937 were: 

Golden Gate Bridge and the San Francisco-Oakland Bay 
Bridge were completed and a man-made mile-square island 
created between them. 

A coaxial cable carrying 240 simultaneous telephone 
conversations or one television message was put in opera- 
tion between New York and Philadelphia. 

Television of 441 lines was demonstrated. 

Television tubes were made available commercially. 

A new method of switching telephone calls, in which 
connections are made by closing relay-like contacts is 
being put into use. 

The first rural telephone central office to be served 
exclusively by wires plowed underground was placed in 
service. 

Automatic radio receivers were authorized on U. S. 
ships. 

High-pressure mercury vapor lights were introduced 
commercially. 


A method of sterilizing wool fabrics without injury was | 


perfected. 

A panchromatic photographie film three times the speed 
of fastest previously used was introduced. 

Fatigue failure of machinery parts was traced to minute 
surface cracks which can be eliminated by initial polish- 
ing. 

Heat treated cast irons were used for gears and otlier 
parts formerly made of steel. 

Research in physical nature of lubrication led to treat- 
ment of lubricants to permit much higher bearing pres 
sures. 

High octane anti-knock gasolines at lower cost promised 
increased fuel efficiency for airplanes. 
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A new type of handset telephone with bell and coil in 
pase was introduced commercially. 

Carbon dioxide filled incandescent lamps, providing arti- 
ficial daylight, were commercially perfected. 

The world’s first ‘‘ free-flight’’ wind tunnel for aero- 
nautie research was completed. 

A new blind landing radio beam with antenna in an 
underground pit at the field’s center was developed. 

Improved tricycle type landing gear was made available 
to private owners on several commercial aircraft. 

The effects of roughness on wing surfaces was deter- 
mined in new high-speed wind tunnel. 

A new nose-slot N. A. C. A. cowling for radial air- 
cooled engines was developed to give better cooling and 
less drag. 

Pressure water-cooling systems were applied to aircraft 
engines using pressure of 30 pounds per square inch. 

Silver bearings were adopted in high power aviation 
engines. 

An improved rotating-wing aircraft was developed 
using feathering blade control. 

Survey flights for transatlantic air travel were made 
successfully. 

Scheduled transpacifie air travel was established. 


MEDICAL SCIENCES 


Or far-reaching promise was the report that the viruses 
of at least two animal diseases, in addition to those of cer- 
tain plant diseases, are non-living protein molecules. New 
and more successful methods of treating and preventing 
the largely unconquered group of virus-caused ailments, to 
which belong infantile paralysis and encephalitis, may re- 
sult from the new knowledge of the nature of the causes 
of these diseases. It has even been suggested that this 
discovery may give a clue to the secret of life itself, since 
it gives scientists a chance to study the phenomenon by 
which non-living matter appears to become endowed with 
charaeteristies of living matter. 

Other outstanding medical events of the year follow: 

Discovery that jaundice temporarily checks the progress 
of chronie deforming arthritis suggests that some degree 
of control of this crippling, disabling disease may be ac- 
complished. 

Congress appropriated $750,000 for a National Cancer 
Institute building and $400,000 for cancer research and 
control during the fiscal year. 

Cures by sulfanilamide of Type III pneumonia, gonor- 
thea, kidney and urinary tract infections, meningococcus 
meningitis and gas gangrene were announced. 

A so-called elixir of sulfanilamide caused over 80 deaths 
by poisoning from diethylene glycol used as a solvent in 
the remedy. 

Cholera became epidemic in China and Japan, infantile 
paralysis in the United States and Canada, and influenza 
in Europe and America during the year. 

Malnutrition was pronounced a world-wide problem by 
a League of Nations commission. 

A National Foundation for Infantile Paralysis to 
strengthen and mobilize medicine’s attack on this disease 
was formed under the leadership of President Franklin 
D. Roosevelt. 
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The question of state and federal aid in providing med- 
ical care was widely discussed. 

Discovery that ether-extracted wheat germ oil may cause 
sarcoma in rats gave first evidence that a product of vege- 
table origin could cause malignant tumors. 

A sugary substance from a common disease germ, the 
colon bacillus, was found to kill one kind of cancer in rats 
in 24 hours without destroying healthy body tissue. 

Use of a new direction-finder makes possible repair of 
fracture of the head of the thighbone in 20 minutes 
through a 14 inch incision without cutting muscles and 
with the patient up in a chair 48 hours later. 

Brain wave studies suggested that sugar injections or 
inhalations of carbon dioxide may prove useful in the 
treatment of epilepsy. 

First results in treatment of pneumonia with hydroxy- 
ethylapocupreine, a new drug derived from quinine, hold 
out hope that this remedy may reduce pneumonia deaths. 

Treatment of gonorrhea by artificial fever and also by 
a new antitoxin was announced. 

Large doses of vitamin D—300,000 units daily—were 
found effective in treating psoriasis, a skin disease. 

Silicosis prevention was suggested by mixing protective 
dusts or chemicals, including aluminum dust, with mine 
dust causing this disease. 

A eraving for vitamin B,, which may be the strongest 
of all animal cravings, was discovered in rats. — 

Ovulation can now be detected electrically and the proc- 
ess has been induced in rabbits by electrical stimulation 
and the brain center for the process located. 

Some of the damage done in prostate gland disease may 
be remedied by doses of one of the male sex hormones. 

A new male sex hormone, epiallopregnanolone, minute 
amounts of which aid the development of male sex char- 
acteristics in birds, man and other animals, has been 
isolated and made synthetically. 

Two new adrenal gland hormones were discovered, one 
of which brings maturity to sexually undeveloped boys 
and the other increases virility in male rats but causes 
atrophy of sex glands in female rats. 

For the first time a man-made radioactive substance, 
radiosodium, was used to treat human disease. 

Neutrons, newly discovered atomic particles without 
electric charge, were found to be more effective than 
X-rays in destroying breast cancer of mice. 

X-rays kill cells by suffocation, it was found in studies 
which also showed that cancer cells are more susceptible 
than normal cells to x-ray because they have a ‘‘ greater 
speed of life.’’ 

Discovery of the possible transformation of a micro- 
organism, Aerobacter aerogenes, into colon bacillus in the 
human intestinal tract suggested need of new tests for 
safety of drinking water. 

A new vitamin, P, closely related to vitamin C and 
found in lemons and paprika, was discovered. 

A new digestive hormone, enterocrinin, was discovered 
and extracted from the large intestines of man and other 
animals. 

It has been shown that patients with chronic heart dis- 
ease may be materially improved by the administration of 
large doses of vitamin B complex. 
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10222—Museum Jars, as described above: 


24 2% 3% 3% 3% =3% 5 
Height, without lid, inches 0.0... 4 8 6 8 12 18 8 
% 1 1% 2% 4 6 5% 
1.30 144 190 200 240 285 3.65 
Per dozen, 15% discount. 

5 5 64% 6%4 75% 75% 7% 758 
Height, without lid, RE SN 12 18 8 12 8 12 18 24 
8 12 8 12 12 18 28 36 
4.32 5.00 468 5.20 7.20 8.20 9.60 11.00 


Per dozen, 15% discount. 


WILL:: CORPORATION 
ROCHESTER, N. Y. 
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“POSTLIP” Manual the 
ENGLISH FILTER PAPERS 
Southeastern Flora 


Manufactured in 
(ILLUSTRATED) 
ANNUALLY INCREASING QUANTITIES 
|| Being Descriptions of the Seed-Plants growing 
for upwards of 50 years naturally in North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Tennes- 
see and Eastern Louisiana 
By JOHN KUNKEL SMALL 
Folded This Manual replaces the author’s Flora 
Filters of the Southeastern United States, pub- 
Rolls made lished in 1903 (second edition 1913), for 
aceon the Southern States east of the Mississippi 
p ee River. It embodies the results of con- 
ure Filterings for Laboratory tinued exploration and study, thus bring- 
Work and in quantities for all ing up to date our knowledge of this floral 
ere are xXxii+ pages and over 
See Report of TESTS made by Th . . . . 
National Physical 1500 illustrations, one illustration of a 
of which will be sent on application, species of each genus. 
together with free samples if required. Price $1 0.50 Pos tpai d 
EVANS, ADLARD & CO., Ltd. : THE SCIENCE PRESS 


PRINTING CO. 


POSTLIP MILLS, 
LANCASTER, PENNSYLVANIA 


WINCHCOMBE, CHELTENHAM, ENGLAND. 


—WE DO TRANSLATIONS— 


Technical and Scientific Translations 
from and into all languages 
| N D I< A | O RS Chemistry, Physics, Biology, Medicine, Metallurgy 
Engineering, etc. We do translations of foahaleat 
catalogues, circulars, manuscripts, scientific books. 
Abstracts, Rewrites of technical articles and patents. 


TRANSLATION AND RESEARCH BUREAU 
55 W. 42nd St., New York, N. Y. 


The Coleman & Bell Company 
dicators including all of the com- || | aMigtte Chemical Control Service 


mon indicators used in analytical | | 
and biological work, the hydrogen- | || Covering, 
ion indicators recommended by | Boller Feed Water Contro 
Residual Chlorine Control 
Sorensen and Clark & Lubs, and in | | and others. 
addition many rare indicators suit- | | Standard routine tests developed by LaMotte Research De- 
able for special work. These indi- in these 
otte ou are standardized, accurate, inexpensiye an 
cators are available in both the ] easy to operate. Write for further information on the sub- 
dry form and in solution, ready to | |] ject in which you are interested. 
use. Certain indicators are offered | | E 
| LAMOTT 
in the form of Test Papers in vials | CHEMICAL PRODUCTS CO. 
containing 100 strips, and in sheets | Originators of Practical Application of pH Control 
8"x 10°. | 418 Light St. Baltimore, Md. 


Catalogue of Laboratory Reagents Upon Request e 


ia Uew aud 
Used Glares ? All makes, 
Size & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 
passes $1. upward. Repair work & goods 
guaranteed. 


Catalog free, 
N LORING, OWEGO,N.Y. 


‘NORWOOD, OHIO, U.S.A. 
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HIGH-VACUUM aiGREAT EXHAUSTION SPEED 


A Single-Cavity Duo-Seal two-stage Vacuum Pump that has 
many obvious advantages. 
Large evacuating capacity—28 liters per minute. 


Internal-Vane construction insures long life and continued high 
vacuum performance.—Positive oil seal—impossible for any oil to 
back into evacuating line or chamber.—High-Vacuum—all pumps 
tested to 1. micron (.001 mm). 


1406 DUO-SEAL PUMP, ONLY. Not 
mounted on base. Complete with 
pressure gauge, 9-inch grooved pul- 
ley for special ““V” grooved belt, sup- 
ply of oil and directions for use but 


1406F DUO-SEAL PUMP, Motor- 
Driven. Mounted on a cast iron base 
with motor with “V” belt and belt 
tightening device, six feet of connect- 
ing cord, snap switch and attachment 
plug. For 110 Volts D.C. ....$87.50 


Write for complete booklet giving the 
Bureau of Standards tests, operation 
curves, diagrams, specifications, and num- 
erous applications to vacuum technique. 


Established 1880. Scientific Instruments 
Pump No. 1406 -_T,aboratory Apparatus. More than 
Patent Pending 10,000 items covering all the Sciences. 


W. M. WELCH SCIENTIFIC CO.1517 Sedgwick St., Chicago, Ill., U. 8. A. 


MEASURING MICROSCOPES COMPARATORS 


Ranges up to 4 in. (100mm) 
Direct reading to 

0.00005 in. 
(0.001mm) 


An excellent yet inexpensive 
comparator, consisting of one of 
our Micrometer Slides suitably 
supported. For transparent and 
opaque objects. 


The complete line of Gaertner 
Instruments of Precision, includ- 
ing Comparators, Cathetometers, 
Dividing machines, Microscopes, 
Telescopes, etc., is described in 
our new catalog M-138, a copy of 
which will be mailed upon request. 


No. 
M-1174 


GAERTNER 


SCIENTIFIC CORP. 
CHICAGO, ILL., U. S. A. 


THE GAERTNER 
1204 WRIGHTWOOD AVE. 
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LABORATORY 
MICROSCOPES 


IN RESEARCH 
OR ROUTINE 
MICROSCOPY 


The B & L Type H Microscope fills an important place in modern biological and 
medical work. 


The combination of precision optical parts with mechanical construction of corres- 
ponding accuracy results in a microscope competent to handle the entire range 
from routine to research. The same optical performance required in critical re- 
search is available in the class room and equally desirable for routine work. A 
wide range of accessories fit the standard models for specialized applications. Ac- 
cordingly, the B & L Type H Equipment can be selected with assurance that it 
will not be out-grown, and its optical excellence will be a source of satisfaction in 
whatever work is undertaken. 


Write for Catalog D-185 which lists and describes the H Series. Bausch & Lomb 
Optical Co., 642 St. Paul St., Rochester, N. Y. 
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372 pp. With a portrait and five other plates. 


PERSPECTIVES IN BIOCHEMISTRY 


Thirty-one Essays 


presented to 


SIR FREDERICK GOWLAND HOPKINS 


by past and present members of his Laboratory 


Edited by 


JOSEPH NEEDHAM and DAVID E. GREEN 
$4.75 


bacteriology and nutrition. 


thought and discovery. 


The Biochemistry of the Individual. By J. B.S. 
HALDANE. 


The Meaninglessness of the Terms Life and 
Living. By N. W. PIRIE. 


the Protein Molecule. By DOROTHY J. LLOYD. 


Proteins and Cell-Organization. By R. A. 
PETERS. 


A Speculation on Muscle. By J. D. BERNAL. 


Chemical Aspects of Morphogenetic Fields. 
By JOSEPH NEEDHAM. 


Molecular Forces, Orientation and Surface 
Films. By N. K. ADAM. 


The Economy of the Bacterial Cell. By MAR- 
JORY STEPHENSON. 


Rigidification in Phylogeny. By ERNEST 
BALDWIN. 


The Chemical Regulation of Insect Growth. 
By V. B. WIGGLESWORTH. 


Respiratory Carriers. By MALCOLM DIXON. 
Haemoglobin. By ROBIN HILL. 


The Disintegration of Haemoglobin in the 
Animal Body. By RUDOLF LEMBERG. 


Intermediary Hydrogen-Transport in Biologi- 
cal Oxidations. By HANS ADOLF KREBS. 


Oxidation and Fermentation. By A. von SZENT- 
GYORGYI. 


THESE THIRTY-ONE ESSAYS touch on many aspects of 
the science of life, with all its great bearing on human welfare; 
physiology and zoology, embryology and genetics, medicine, 
The aim of the writers has been 
to indicate the most promising lines of advance in the various 
fields which they survey, and while maintaining a due standard 
of criticism, to speculate a little on the likely paths of future 


CONTENTS 


Recent Developments in Our Knowledge of— 


CAMBRIDGE UNIVERSITY PRESS 
__ THE MACMILLAN COMPANY 


Reconstruction of the Chemical Events in 
Living Cells. By DAVID E. GREEN. 


Recent Accomplishments in Carbohydrate 
Chemistry. By D. J. BELL. 


Chemical Cycles in Muscle Contraction. By 
DOROTHY MOYLE NEEDHAM. 


The Liver Proteins. By J. MURRAY LUCK. 


The Biochemistry of Flower Colour Variation. 
By ROSE SCOTT-MONCRIEFF. 


Vitamin D. By ERNEST FRIEDMANN. 


The Biological Function of Magnesium. By 
IDA SMEDLEY MACLEAN. 


Reflections on Some Present Tendencies in 
Microbiological Chemistry. By H. RAISTRICK. 


Biochemistry and the Pathogenic Viruses. 
By BARBARA HOLMES anp ANTOINETTE PIRIE. 


Calcium and Blood Coagulation. By J. MEL- 
LANBY. 


Biochemistry and Mental Disorder. By J. H. 
QUASTEL. 


Biochemical Approaches to the Study of the 
Function of the Nervous System. By E. 
HOLMES. 


Toxamins in Food. By Sim EDWARD MELLANBY. 
Vitamin C and Infection. By LESLIE J. HARRIS. 
Drugs and Mankind. By A. J. CLARK. 


The Social Implications of Biochemistry. By 
JOHN MARRACK. 
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ZEISS 


DIPPING REFRACTOMETER 


With NEW Interchangeable Prisms, Giving a Range From 
"D=1.325 to "D=1.6470 


For testing the concentration of aqueous, alcoholic 
and ethereal solutions by the measurement of their 


refractive indices. 


Many measurements may be taken by simply dipping 
the prism into the specimen (which has first been 
brought to the required temperature), and then read- 
ing, through the telescope, the scale divisioti through 
which the critical line passes. Auxiliary prisms serve 
for tests when only small drops of fluid are available. 
Readings may be readily converted into refractive 
index values by means of tables supplied with the 


instrument. 


The ZEISS Dipping Refractometer is simple to use 
and accurate within the fifth decimal. An indis- 


pensable apparatus for chemical and industrial lab- 


oratories, food analysis, pharmaceutical and clinical ZEISS Dipping Refractometer Shown 
vor with Prism Inserted into Beaker in 
institutions. Temperature Regulating Pan. 
Measuring prism I "D=1.325 —-"D=1.367 Measuring prism L6 "D=1.5011—"D= 1.5322 
 L2 ®"D=1.3642—"D = 1.3999 “ L7 ®"D=1.5312—"D = 1.5631 
= L3 "D=1.3989—"D = 1.4360 “ L8 ®D=1.5621—"D=1.5899 
“14 ®"D= 1.4350—"D = 1.4678 “ ®D=1.5889—"D = 1.6205 
LS ®"D=1.4668—"D = 1.5021 “ ®"D=1.6195—"D = 1.6470 


Special prism Z "D = 1.331—-"D = 1.372—for sugar tests 


Catalog No. 165/V will be sent free upon request 


CARL ING. 


fth Avenue 728 So. Hill Btreee 
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